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HOW TO USE THE DATA CATALOG 


The Fairchild Integrated Circuit Data Catalog is divided into five sections by 
product line: Compatible Current Sinking Logic, Special Circuits, Hybrid Cir- 
cuits, Linear Circuits, and MOS Circuits. 


A comprehensive listing of integrated circuits is provided on page 1-1. This 
index lists the device type, function, family, and page number of all Fairchild 
circuits manufactured at the time of publication. In addition, a numerical in- 
dex by family is provided on page 2-1. Thus, Fairchild’s available products in 
a given category can be checked at a glance, or a particular device can be 
located even if its generic classification is not known. 


In the first two sections, CCSL and Special Circuits, the data sheets appear 
in numerical order by logic family, i.e., TTulL, DT ul, Cul, RTwL, and CTuL. All 
products in each family are listed in the index at the beginning of each major 
section. 


In the Hybrid, Linear, and MOS sections the data sheets appear in numerical 
order and are indexed at the beginning of each section. 


For each family of circuits there is a cross reference table listing the pack- 
ages available for each product category. For instance, the MOS 3750 10 Bit 
D/A Converter is available in Flat Pak and Dual In-Line packages. 


For each category of integrated circuits there is a “Coming Soon” section 
with new product listings and descriptions. These are products for which 
there were no firm specifications at publishing date for the catalog. Complete 
specifications on these new products will be provided in the next edition of 
the data catalog. | 


Further information may be obtained by contacting your local Fairchild dis- 
tributor or by sending in a reply card furnished in this catalog. 


INTEGRATED CIRCUITS NUMERICAL INDEX 


Type 


uwA702A 
uA/02B 
uA702C 
nA703 
pA703C 
wA7O3E 
uw A709 
pwA709A 
uA709B 
pA709C 
wA710 
uA710B 
uwA7I0C 
uwATI1 
wA711C 
wA/16 
uwA716C 
HATITE 
wA719 
uwA719C 
wA/22 
wA722B 
uA723 


uA723C 


A726 
uA726C 
A727 
uA727B 


uA730 
uA730C 
A733 
uwA733C 
wA737E 
uwA739C 
pA741 


pwAT41C 
wA751C 
3100 
3101 
3102 
3250 
3300 
3303 
3304 
3305/6 
3320 
3501 
3530 
3700 
3701 
3705 
3750 
3751 


~ Function Family 
High Gain, Wideband DC Amplifier Linear - 
‘High Gain, Wideband DC Amplifier .. Linear.” 
High Gain, Wideband DC Amplifier Linear 
-RF-IF Amplifier. Linear: 
RF-IF Amplifier Linear. 
RF-IF Amplifier ~~ Linear - 
High Performance Operational Amp. Linear 
High Performance Operational Amp. Linear 
High Performance Operational Amp. Linear 
High Performance Operational Amp. ‘Linear . 
High Speed Differential Amplifier Linear -... 
High Speed Differential Comparator Linear 
High Speed Differential Comparator Linear 
Dual Comparator Linear 
Dual Comparator Linear 


Fixed Gain, Low Distortion Amplifier Linear 
Fixed Gain, Low Distortion Amplifier Linear 
Multi-Purpose Amplifier Linear 
High Gain RF Amplifier/FM Detector Linear 
High Gain RF Amplifier/FM Detector Linear 


10-Bit Current Source - Linear 
10-Bit Current Source Linear 
Precision Voltage Regulator. Linear ... 
Precision Voltage Regulator _ Linear 
Temperature Controlled Differential . Linear 
Pair eS 
Temperature Controlled Differential Linear 
Pair Hole 
Temperature Controlled Differential _ Linear 
Amplifier 
Temperature Controlled Differential Linear 
Amplifier 
Differential Amplifier Linear 
Differential Amplifier ‘Linear 
Differential Video Amplifier Linear 
Differential Video Amplifier Linear 
Color TV Chroma Demodulator Linear 


Dual Low-Noise Operational Amplifier Linear 

Frequency Compensated Operational Linear 
Amplifier 

High Performance Operational Amp. Linear 


Differential Video Amplifier Linear 
- 5-Input Gate , MOS: 

Dual JK Flip-Flop MOS. 

3-Input Gate © ~ MOS: 


CRT Numeric Character Generator © MOS 
25-Bit MOS Static Shift Register MOS 
Dual 25-Bit Dynamic Shift Register MOS 


. Dual 16-Bit Static Shift Register MOS . 


64-Bit 10 Static Shift Register MOS 
64-Bit - 40 Shift Register MOS 
1024-Bit Static Read Only Memory MOS | 
64-Bit Static Random Access Memory MOS 


Monolithic 4 Channel Switch MOS 
Monolithic 6 Channel Switch MOS 
8 Channel Multiplex Switch MOS 
10-Bit MOS/LSI D/A Converter MOS 
12-Bit A/D Converter MOS 


Page 


‘Number 


6-1 
6-6 
6-11 
6-16 
6-20 


6-22 


Type 


3800 
3801 


4501 
4510 
4601 
4610 
9000 
9001 
9002 
9003 
9004 
9005 
9006 
9007 
9008 
9009 
9016 
9020 
9022 


9030 
9033 


9034 


9034AXA 


9034AXB — 


9035 
9040 
9041. 
9042 
9043 
9044 
9046 
9047 
9093 
9094 
9097 
9099 
9109 
9110 
9111 
9112 


Function | . 


_ 8-Bit MOS/LSI Parallel Accumulator: 


Family . 


MOS. 


10-Bit Serial/Parallel - Parallel/Serial MOS 


Converter 
CCSL Micromatrix™ Quarter Cell 


Micromatrix™ 
Micromatrix™ 


Micromatrix™ 


| Array 
CCSL Micromatrix™ Dual 4-Bit 
Comparator . Array © 
. TTL Micromatrix™ Array Internal. 
Quarter Cell Array 
‘'~ Dual Two-Variable Function Generator Micromatrix™ 
_ Array 
JK Flip-Flop TTul - 
JK Flip-Flop Tl 
Quad 2-Input Gate TTuk 
Triple 3-Input Gate TT 
Dual 4-Input Gate 7 Tuk 
Dual 2-2 Input AND-OR-INVERT Gate TTuL 
One Half Extender 
Dual 4-Input OR Extender TT ul 
: . Single 8-Input Gate TT uh 
Single Extender 2-2-2-3 AND-OR- TTuk 
INVERT Gate = 
Dual 4-Input Buffer TT ul 
‘Hex Inverter Tul 
Dual JK Flip-Flop TTub 
Dual JK Flip-Flop Tak 
8-Bit Memory Cell CTul 
~ 16-Bit Memory Cell Memory 
~ 256-Bit Read-Only Memory Memory 
256-Bit Read-Only Memory Memory 
256-Bit Read-Only Memory Memory 
— 64-Bit Read/Write Memory Cell Memory 
RS Flip-Flop — © LPDTuL 
Dual 3-Input NAND Gate LPDTuL 
Dual 3-Input NAND Gate LPDTuL. 
~ 3and 4 Input NAND Gate with Extender LPDTuL 
~ Dual 4-Input Gate LPDTuL 
‘Quad 2-Input Gate LPDTuL - 
Triple 3-Input Gate LPDTuL 
Dual JK Flip-Flop DT ub 
Dual JK Flip-Flop DT ul 
Dual JK Flip-Flop DTuL 
Dual JK Flip-Flop DT ub 
High Voltage Hex Inverter DT ul 
High Voltage Hex Inverter DT ub 
RS Flip-Flop DT ul 
High Voltage Hex Inverter DT ub 


Page 
Number 


7-53 


— 7-59 


3-169 
3-1, 3-11, 3-171 
3-175 
3-179 


3-1, 3-11, 
3-71, 3-89 


3-1, 3-11, 


3-71, 3-89 
3-1, 3-11, 
3-71, 3-89 © 


.. 3-1, 3-11, 


3-71, 3-89 - 
3-1, 3-11, 


(3-71, 3-89 
3-1, 3-11, 


3-71, 3-89 
3-1, 3-11, 
3-71, 3-89 
3-1, 3-11, 
3-71, 3-89 
3-1, 3-11, 
3-71, 3-89 
3-1, 3-11, 
3-71, 3-89 
3-1, 3-11, 


3-71, 3-89 


3-1, 3-11, 
3-71, 3-89 
3-1, 3-11, 
3-71, 3-89 
4-64 
3-155 
3-159 
3-163 
3-164 
3-165 

3-1, 3-149 


3-1, 3-149 | 


3-1, 3-149 


3-1, 3-11, 3-113 
3-1, 3-11, 3-113 
3-1, 3-11, 3-113 
3-1, 3-11, 3-113 
3-1, 3-137, 3-143 
3-137, 3-145 

3-1, 3-11, 3-113 
3-1, 3-137, 3-147 


Type 


9300 
9301 
9304 
9306 
9307 
9308 
9309 
9310 
9311 
9312 
9316 
9328 
9601 


9620 — 


9621 
9622 
9624 


9625 


9900 


9903 


9904 
9905 
9907 
9908 
9909 
9910 
9911 
9912 
9913 
9914 
9915 
9921 
9923 
9926 
9927 
9930 
9932 
9933 
9935 
9936 
9937 
9941 
9944 
9945 
9946 
9948 
9949 
9950 


INTEGRATED CIRCUITS NUMERICAL. INDEX 


Function 


MSI 4-Bit Universal Register 


MSI 1 of 10 Decoder 


MS! Dual Full Adder 


' MSI Up Down Decode Counter — ; 


MSI 7 Segment Decoder 


_ MSI Dual 4-Bit Latch 


MSI Dual 4-Input Multiplexer 


. MSI BCD Decode Counter 


MSI 1 of 16 Decoder 


_ MSI 8-Bit Multiplexer 


MSI 4-Bit Binary Counter 


_ MSI Dual 8-Bit Shift Register 
_ Retriggerable Monostable 


Multivibrator a 
Dual Differential Line Receiver | 


- Dual Line Driver 


Dual Line Receiver 


Dual CCSL to MOS Interface Circuit | 


Dual MOS to CCSL Level Converter 
Medium Power Buffer 

Medium Power 3-Input Gate 
Medium Power Half Adder 
Medium Power Half Shift Register 
Medium Power 4-Input Gate 

Low Power Adder 

Low Power Buffer 

Low Power Dual Gate 

Low Power Dual Gate with Inverter 
Low Power Half Adder 

Low Power Type D Flip-Flop 


Medium Power Dual 2-Input Gate — 


Medium Power Dual 3-Input Gate 
Low Power Gate Expander 
Medium Power JK Flip-Flop 
Medium Power JK Flip-Flop © 
Medium Power Quad Inverter 
Dual 4-Input Extendable Gate 
Active Pull-Up Buffer 
Extendable Element 
Extendable Hex Inverter 

Hex Inverter 

Hex Inverter 

Monostable Multivibrator 


~ Uncommitted Output Buffer 


RS Flip-Flop. 

Quad 2-Input Gate 

RS Flip-Flop 

Quad 2-Input Gate 

A-C Coupled R-S Flip-Flop 


Family - - 


MSI. 
MSI 


MS! 


MSE: 
' MSI 
MSI 


MS! 


MSE 


MSI 
MSI 
MSI 
MSI 


Tal 


Special 
— Special 


Special 


Special — 


Special 
RT ul 
RTuL . 
RT uk 
RTul 
RT ul 
LPRTuL 
LPRTuL 
LPRTuL 
LPRTuL 
LPRTwl 
LPRT ul 
RTuwl 
RTub 
LPRTul 


RTuL 


RT ul 
RT uh 
DT ul 
DT ul 
DTul 


 DTul 
— DTal 


DT ub 
DT ub 
DT ub 
DT ub 


Tuk 
“DT 


DT ut: 


DT ub . 


Page 
Number 


3-1, 3-11, 3-21 
3-1, 3-11, 3-27 
3-1, 3-11, 3-32 
3-1, 3-11, 3-38 


~ 3-1, 3-11, 3-42 


3-1, 3-11, 3-47 
3-1, 3-11, 3-51 
3-1, 3-11, 3-57 
3-1, 3-11 

3-1, 3-11, 3-61 
3-1, 3-11, 3-67 
3-1, 3-11 

3-1, 3-11, 3-107 


4-66 

4-66, 4-90 
4-66, 4-90 
4-66, 4-90 
4-66, 4-90 
4-66, 4-90 
4-66, 4-90 

4-66 

4-66 

4-66, 4-90 

466 

4-66 

4-66 

3-1, 3-11, 3-113 
3-1, 3-11, 3-113 
3-113 | 
3-1, 3-11, 3-113 
3-1, 3-11, 3-113 
3-1, 3-11, 3-113 


3-1, 3-11, 3-113 


3-1, 3-11, 3-113 
3-1, 3-11, 3-113 
3-1, 3-11, 3-113 
3-1, 3-11, 3-113 
3-1, 3-11, 3-113 


3-113 


9951 
9952 
9953 
9954 
9955 
9956 
9957 
9958 
9959 
9960 
9961 
9962 
9963 
9964 
9965 
9966 
9967 
9968 
9971 
9972 
9989 
9997 
$H2001 
$H2002 


$H2002-P 


SH2100 
SH2101 
$H2200 
SH2204 
SH2205 
SH3000 


SH3001 
SH3002 
SH3005 


SH3200 


SH3201 


SH3741 


SH6400 
SH6401 
SH6402 
SH6500 
SH6501 
SH6502 
SH8080 


1-2 


eS Function 


Monostable Multivibrator. 
Dual 2-Input NOR Gate. 


_ -AND/OR Gate’ © 
~ AND/OR Gate - 


AND/OR Gate — 


~ Dual 2-Input Buffer 


Flip-Flop 


Decode Counter: 


Buffer-Storage Element — 
Decimal Decoder/Driver: 
Dual 4-Input Extendable Gate 


Triple 3-Input Gate 


Triple 3-Input Gate 


-AND/OR Gate 


AND/OR Gate © 
AND/OR Gate 
Flip-Flop 


Dual High Speed Latch 


AND/OR Gate 
AND/OR Gate 


-4-Bit Binary Counter 


4-Bit Shift Register 


-High Voltage, High Current Driver 


DTuL High Power Driver 
DTuL High Power Driver 
High Current Driver 
High Voltage Driver 


High Voltage, High Current Driver 
Byte Parity Generator or Checker 


Ripple Carry Adder 


High Impedance, Wideband AC : 


Amplifier 

Analog Switch 

SPDT Analog Switch 

High Impedance Differential 


' Comparator 


Adjustable Positive DC Voltage 
Regulator 


Adjustable Negative DC Voltage 


Regulator 

Dual High Gain Operational ~ 
Amplifier 

PNP Quad Core Driver 

PNP Quad Core Driver 

PNP Quad Core Driver 

NPN Quad Core Driver . 


‘NPN Quad Core Driver 


NPN Quad Core Driver 
4-Bit Arithmetic Unit 


Family 


DT uk 


~ Tul 
 CTal 


CTul 


CT uk 


CTul 
CTul © 
Cul 

Cul 
Cul 
DTuL 
DTuL - 
DTuL 
CTul 


CTul 
~ CTul 


CTul 


CTuL 


CTuL 
CTul 
Cul 
RTulL © 
Hybrid 
Hybrid 
Hybrid 
Hybrid 
Hybrid — 
Hybrid 
Hybrid 
Hybrid 
Hybrid 


Hybrid 
Hybrid 
Hybrid 
Hybrid 
Hybrid 
Hybrid 
Hybrid 


Hybrid 
Hybrid 


Hybrid . - 
—. Hybrid - 


Hybrid 
Hybrid. 


4-23 


_ Page 
Number 


3-1, 3-11, 3 
4:38 


4-42 


4-42 
42 


4-48 
4-52 


4-27 
4-31 


113 


3-1, 3-11, 3-113 
3-1, 3-11, 3-113 


4-42 
4-42 


4-42 


4-52. 
4-62 


3-1, 3-11, 3-113 


INTEGRATED CIRCUIT INDEX BY FAMILY 


Type | Function Page Number Type Function 
COMPATIBLE CURRENT SINKING LOGIC (CCSL) 9945 RS Flip-Flop 

| 9946 Quad 2-Input Gate 
MsI | 9948 RS Flip-Flop 
9300 MSI 4-Bit Universal Register 3-1, 3-11, 3-21 were = Gilad [npubGate 


9950 A-C Coupled R-S Flip-Flop 


9301 MSI 1 of 10 Decoder 3-1, 3-11, 3-27 ie 
9304 MSI Dual Full Adder 3-1, 3-11, 3-32 te sna uaa 
9306 MSI Up Down Decode Counter 3-1, 3-11, 3-38 9962 Triple 3-Input Gate 
9307 ‘MSI 7 Segment Decoder 3-1, 3-11, 3-42 9963 Triple 3-Input Gate 
9308 -MSI Dual 4-Bit Latch 3-1, 3-11, 3-47 
9309 MSI Dual 4-Input Multiplexer 3-1, 3-11, 3-51 
9310 MSI BCD Decode Counter 3-1, 3-11, 3-57 LPDT ul 
9311 MSI 1 of 16 Decoder. 3-1, 3-11 9040 RS Flip-Flop 
9312 MSI 8-Bit Multiplexer 3-1, 3-11, 3-61 9041 Dual 3-Input NAND Gate 
9316 MSI 4-Bit Binary Counter 3-1, 3-11, 3-67 9042 Dual 3-Input NAND Gate 
9328 MSI Dual 8-Bit Shift Register 3-1, 3-11 9043 3 and 4 Input NAND Gate with Extender 
9044 Dual 4-Input Gate 
Micromatrix™ Array 9046 Quad 2-Input Gate 
. or : 9047 Triple 3-Input Gate 
4501 CCSL Micromatrix™ Quarter Cell 3-169 
4510 CCSL Micromatrix™ Dual 4-Bit Comparator 3-1, 3-11, 3-171 Memory 
4601 TTL Micromatrix™ Array Internal Quarter Cell 3-175. 
4610 Dual Two-Variable Function Generator — 3-179 9033 16-Bit Memory Cell 


9034 256-Bit Read-Only Memory 

9034 AXA 256-Bit Read-Only Memory 
Tal | | 9034 AXB 256-Bit Read-Only Memory 
9000 JK Flip-Flop 3-1, 3-11, 3-71, 3-89 9035 64-Bit Read/Write Memory Cell 
9001 JK Flip-Flop 3-1, 3-11, 3-71, 3-89 
9002 Quad 2-Input Gate 3-1, 3-11, 3-71, 3-89 
9003 Triple 3-Input Gate 3-1, 3-11, 3-71, 3-89 
9004 Dual 4-Input Gate 3-1, 3-11, 3-71, 3-89 
9005 Dual 2-2 Input AND-OR-INVERT Gate 3-1, 3-11, 3-71, 3-89 

One Half Extender 


SPECIAL CIRCUITS 


Special Products | 
9620 Dual Differential Line Receiver 


9006 _—Dual 4-Input OR Extender 3-1, 3-11, 3-71, 3-89 9621. Dual Line Driver 

9007 _ Single 8-Input Gate 3-1, 3-11, 3-71, 3-89 9622 —_—Dual Line Receiver tg 
9008 Single Extender 2-2-2-3 AND-OR-INVERT Gate 3-1, 3-11, 3-71, 3-89 9624 Dual CCSL to MOS Interface Circuit 
9009 Dual 4-Input Buffer 3-1, 3-11, 3-71, 3-89 gees ENMU Ora even vartvener 


9016 Hex Inverter 3-1, 3-11, 3-71, 3-89 


9020 Dual JK Flip-Flop 


3-1, 3-11, 3-71, 3-89 Cul 


9022 Dual JK Flip-Flop 3-1, 3-11, 3-71, 3-89 9958 Decode Counter 

9601 ~ Retriggerable Monostable Multivibrator 3-1, 3-11, 3-107 9959 Buffer-Storage Element 
. 9960 Decimal Decoder/Driver 

DTuL 9989 4-Bit Binary Counter 

9093 ‘Dual JK Flip-Flop 3-1, 3-11, 3-113 

9094 Dual JK Flip-Flop 3-1, 3-11, 3-113 CT ul 

9097 Dual JK Flip-Flop 3-1, 3-11, 3-113 9030 8-Bit Memory Cell 

9099 Dual JK Flip-Flop 3-1, 3-11, 3-113 9952 Dual 2-Input NOR Gate 

9109 High Voltage Hex Inverter 3-1, 3-137, 3-143 9953 AND/OR Gate 

9110 High Voltage Hex Inverter 3-137, 3-145 9954 AND/OR Gate 

9111 RS Flip-Flop 3-1, 3-11, 3-113 9955 AND/OR Gate 

9112 High Voltage Hex Inverter 3-1, 3-137, 3-147 9956 Dual 2-Input Buffer 

9930 Dual 4-Input Extendable Gate 3-1, 3-11, 3-113 9957 Flip-Flop 

9932. Active Pull-Up Buffer 3-1, 3-11, 3-113 9964 AND/OR Gate 

9933 Extendable Element 3-113 9965 AND/OR Gate 

9935 Extendable Hex Inverter 3-1, 3-11, 3-113 9966 AND/OR.-Gate 

9936 Hex Inverter 3-1, 3-11, 3-113 9967 Flip-Flop 

9937 Hex Inverter 3-1, 3-11, 3-113 9968 Dual High Speed Latch 

9941 Monostable Multivibrator 3-1, 3-11, 3-113 9971 AND/OR Gate 

9944 Uncommitted Output Buffer 3-1, 3-11; 3-113 9972 AND/OR Gate 


2-1 


Page Number 


3-1, 3-11, 3-113 
3-1, 3-11, 3-113 
3-1, 3-11, 3-113 
3-1, 3-11, 3-113 
3-113 

3-1, 3-11, 3-113. 
3-1, 3-11, 3-113 
3-1, 3-11, 3-113 
3-1, 3-11, 3-113 


3-1, 3-149 
3-1, 3-149 


3-1, 3-149 


3-1 


Type _ 


RTL 


9900 — 
9903 
9904 
9905 © 
9907 
9914 


9915 


9923 
9926 
9927 
9997 


LPRTuL 


9908 
9909 
9910 
9911 
9912 
9913 
9921 


INTEGRATED CIRCUIT INDEX BY FAMILY 


Function 


Medium Power Buffer 

Medium Power 3-Input Gate 
Medium Power Half Adder 
Medium Power Half Shift Register 
Medium Power 4-Input Gate. 
Medium Power Dual 2-Input Gate 
Medium Power Dual 3-Input Gate 
Medium Power JK Flip-Flop 
Medium Power JK Flip-Flop 
Medium Power Quad Inverter 
4-Bit Shift Register 


Low Power Adder 

Low Power Buffer 

Low Power Dual Gate 

Low Power Dual Gate with Inverter 
Low Power Half Adder 

Low Power Type D Flip-Flop - 

Low Power Gate Expander 


HYBRID CIRCUITS 


SH2001 
SH2002 


SH2002-P 


SH2100 
SH2101 
SH2200 
SH2204 
SH2205 
SH3000 
SH3001 
SH3002 
SH3005 
SH3200 
SH3201 
SH3741 
SH6400 
SH6401 
SH6402 
SH6500 
SH6501 
SH6502 
SH8080 


High Voltage, High Current Driver — 
DTuwL High Power Driver 

DTuL High Power Driver 

High Current Driver 

High Voltage Driver 

High Voltage, High Current Driver 

Byte Parity Generator or Checker 

Ripple Carry Adder 

High Impedance, Wideband DC Amplifier 
Analog Switch 

SPDT Analog Switch 

High Impedance Differential Comparator 
Adjustable Positive DC Voltage Regulator 
Adjustable Negative DC Voltage Regulator 
Dual: High Gain Operational Amplifier 
PNP Quad Core Driver 

PNP Quad Core Driver 

PNP Quad Core Driver 

NPN Quad Core Driver 

NPN Quad Core Driver 

NPN Quad Core Driver 

4-Bit Arithmetic Unit 


LINEAR INTEGRATED CIRCUITS 


uATOZA 
uwA702B 
uA702C 
uA703 

uA703C 


High Gain, Wideband DC Amplifier 
High Gain, Wideband DC Amplifier 
High Gain, Wideband DC Amplifier 
RF-1F Amplifier 
RF-IF Amplifier 


| Page Number 


4-66 
> 4-66 


4-66 


- 4-66 


4-66 


4-66 


4-66 
4-66 
4-66 
4-66 


4-88 


4-66, 4-90 
4-66, 4-90 
4-66, 4-90 
4-66, 4-90 
4-66, 4-90 
4-66, 4-90 
4-66, 4-90 


5-1 
5-5 

5-9 

5-13 
5-17 
5-21 
5-25 
5-27 
5-29 
5-31 
5-33 
5-35 
5-39 
5-41 
5-43 
5-45 
5-45 
5-45 
5-49 


5-49 
5.49 
5-54 


6-1 
6-6 
6-11 
6-16 
6-20 


Type 


wATO3E 
uA/09 
uA/09A 
uwA709B 
uA709C 
uw A710 
wA710B 
uwA710C 
wA/11 


“wAT1IC 


A716 
uwA716C 
uwATI7E 
uwA719 
wA719C 
pAT22 
wA7T22B 
pA723 
pAT23C 
uAT26 
uA726C 
uAT27 
uwA727B 
A730 
uA730C 
A733 
uA733C 
wAT37E 
pA739C 
wA741 
uAT41C 
pATSIC 


Function 


RF-IF Amplifier 

High Performance Operational Amplifier 
High Performance Operational Amplifier 
High Performance Operational Amplifier 
High Performance Operational Amplifier 
High Speed Differential Amplifier 

High Speed Differential Comparator 
High Speed Differential Comparator 


~ Dual Comparator 


Dual Comparator 

Fixed Gain, Low Distortion Amplifier 

Fixed Gain, Low Distortion Amplifier 
Multi-Purpose Amplifier 

High Gain RF Amplifier/FM Detector 

High Gain RF Amplifier/FM Detector 

10-Bit Current Source 

10-Bit Current Source 

Precision Voltage Regulator 

Precision Voltage Regulator 

Temperature Controlled Differential Pair 
Temperature Controlled Differential Pair 
Temperature Controlled Differential Amplifier 
Temperature Controlled Differential Amplifier 
Differential Amplifier 

Differential Amplifier 

Differential Video Amplifier 

Differential Video Amplifier 

Color TV Chroma Demodulator 

Dual Low-Noise Operational Amplifier 


Page Number 


6-22 
6-26 
6-30 
6-34 
6-36 
6-38 
6-42 
6-46 
6-50 
6-54 
6-56 
6-60 
6-64 
6-68 
6-74 
6-80 
6-84 
6-88 
6-94 
6-100 
6-102 
6-104 
6-108 
6-110 
6-114 
6-118 
6-122 
6-126 
6-129 


Frequency Compensated Operational Amplifier 6-133 


High Performance Operational Amplifier 
Differential Video Amplifier | 


MOS INTEGRATED CIRCUITS 


3100 
3101 
3102 
3250 
3300 
3303 
3304 
3305/6 
3320 
3501 
3530 
3700 
3701 
3705 
3750 
3751 
3800 
3801 


5-Input Gate 

Dual JK Flip-Flop 

3-Input Gate 

CRT Numeric Character Generator 
25-Bit MOS Static Shift Register 
Dual 25-Bit Dynamic Shift Register 
Dual 16-Bit Static Shift Register 
64-Bit 10 Static Shift Register 
64-Bit — 40 Shift Register 
1024-Bit Static Read Only Memory 
64-Bit Static Random Access Memory 
Monolithic 4 Channel Switch . 


_ Monolithic 6 Channel Switch 
8 Channel Multiplex Switch 


10-Bit MOS/LSI D/A Converter 

12-Bit A/D Converter | 

8-Bit MOS/LSI Parallel Accumulato 

10-Bit Serial/Parallel — Parallel /Serial 
Converter 


6-135 
6-137 


Type 


MSI 


9300 
9301 
9304 
9306 
9307 
9308 
9309 
9310 
9311 
9312 
9316 
9328 


Micromatrix™ Array 
4501 
4510 
4601 
4610 


TT uk 
9000 
9001 
9002 
9003 
9004 


Page No. 


3-1, 3-11, 3-21 
3-1, 3-11, 3-27 
3-1, 3-11, 3-32 
3-1, 3-11, 3-38 
3-1, 3-11, 3-42 
3-1, 3-11, 3-47 
3-1, 3-11, 3-51 
3-1, 3-11, 3-57 
3-1, 3-11 

3-1, 3-11, 3-61 
3-1, 3-11, 3-67 
3-1, 3-11 


3-169 


3-1, 3-11, 3-171 


3-175 
3-179 


3-1, 3-11, 3-71, 3-89 
3-1, 3-11, 3-71, 3-89 
3-1, 3-11, 3-71, 3-89 
3-1, 3-11, 3-71, 3-89 
3-1, 3-11, 3-71, 3-89 


3-1, 3-11, 3-71, 3-89 
3-1, 3-11, 3-71, 3-89 
3-1, 3-11, 3-71, 3-89 
3-1, 3-11, 3-71, 3-89 
3-1, 3-11, 3-71, 3-89 
3-1, 3-11, 3-71, 3-89 
3-1, 3-11, 3-71, 3-89 
3-1, 3-11, 3-107 


3-1, 3-11, 3-113 
3-1, 3-11, 3-113 
3-1, 3-11, 3-113 
3-1, 3-11, 3-113 
3-1, 3-137, 3-143 
3-137, 3-145 
3-1, 3-11, 3-113 
3-1, 3-137, 3-147 
3-1, 3-11, 3-113 
3-1, 3-11, 3-113 
3-113 

3-1, 3-11, 3-113 
3-1, 3-11, 3-113 
3-1, 3-11, 3-113 
3-1, 3-11, 3-113 


COMPATIBLE CURRENT SINKING LOGIC NUMERICAL INDEX 


‘Type Page No. ix 


- 3-1, 3-11, 3-71, 3-89 


Type 


9944 
9945 
9946 
9948 
9949 


9950 


9951 
9961 
9962 
9963 


LPDTuL 
9040 


9041 


9042 
9043 
9044 
9046 
9047 


Memory 
9033 
9034 
9034 AXA 
9034 AXB 
9035 


Page No. 


3-1, 3-11, 3-113 
3-1, 3-11, 3-113 
3-1, 3-11, 3-113 


3-1, 3-11, 3-113 


3-1, 3-11, 3-113 
3-113 

3-1, 3-11, 3-113 
3-1, 3-11, 3-113 
3-1, 3-11, 3-113 | 
3-1, 3-11, 3-113 


3-1, 3-149 
3-1, 3-149 
3-1, 3-149 
3-1 
3-1 
3-1 
3-1 


3-155 
3-159 
3-163 
3-164 
3-165 


CROSS REFERENCE — CCSL AND SPECIAL CIRCUITS 


| Function. | _. Special 


Gate 

Hex Inverter NAND Gate 

Quad 2-input NAND Gate 

Triple 3-input NAND Gate’ 

Dual 4-input NAND Gate 

8-input NAND Gate 

Dual 2-wide Expandable 
AND/NOR Gate 


4-wide Expandable 
AND/NOR Gate 


Dual 4-input Power Gate 
3-input NOR Gate | 
4-input NOR Gate 

Dual 2-input NOR Gate 
Dual 3-input NOR Gate 
Quad Inverter NOR Gate 
2-2-3 Input AND Gate 
Dual 4-input AND Gate 


Dual Output, 8 Input 
AND Gate | 


3-3-1 Input AND Gate 
Quad 1 AND Gate ~ 


3 Output Quad 2 Input 
AND/OR Gate | 


2 Output Quad 2 Input 
AND/OR Gate 


Buffer 

Dual 2 Input 
Dual Buffer 
Counter Adapter 


Decoders 

1 of 10 Decoder 

1 of 16 Decoder 

7 Segment Decoder 


Multiplexers 

Dual 4-input Multiplexer 
8-input Multiplexer 
Dual 8-input Multiplexer 


Counters 

BCD Up/Down Counter 
Decade Counter 

Hexidecimal Counter 
Hexidecimal Up/Down Counter 


Registers 
4 Bit Shift Register 
Dual 8 Bit Shift Register 


Adders & Comparators 
Dual Full Adder 

Dual Four-bit Comparator 
Half Adder 

Adder 


F,D 
F,D 
F,C C 
C 


Legend: F=FlatPak FP=Fairpak® D= Dip C=TO-5 E=TO-5 Epoxy 
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Function 


Memory & Latches 
Dual 4 Input Latch 
16-bit Memory Cell 
256 Bit ROM 

Dual 4-bit Latch 
Buffer Memory 
Decimal DEC/DR 


Micromatrices | 

32 Gate Customizable Array 
48 Gate Customizable Array 
96 Gate Customizable Array 


Kit Parts 
4501 
4522 


Gate Expanders 
Expander 


Binary Elements 

RS Flip Flop 
Buffered JK Flip Flop 
Dual Flip Flop 

AC Coupled Flip Flop 
Type D Flip Flop 
Dual Rank Flip Flop 


One Half Shift Register 
With Inverter 


One Half Shift Register 
Without Inverter 


Interface Functions 
Line Receiver 

Line Driver 

CCSL to MOS — 
MOS to CCSL 


Multivibrators 
AC Coupled One Shot 
Retriggerable One Shot 


Legend: F = Flat Pak 


CROSS REFERENCE — CCSL AND SPECIAL CIRCUITS 


a 7 


FP = Fairpak® D= Dip 


“ 


ae 5 
o 


F, D 


F,D 


C = T0-5 


CCSL 
MSI 


ee ees a 
ou Uo Oo 
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HLLDTuL 


E = TO-5 Epoxy ~ 


Typ Tpd 
30 ns 


Typ Tpd 
20 ns 
C 


Cub 


Special 


_ CCSL COMPOSITE DATA SHEET 


COMPATIBLE CURRENT SINKING LOGIC 


MILITARY TEMPERATURE RANGE —55°C TO +125°C 


GENERAL DESCRIPTION 


Fairchild Compatible Current Sinking Logic refers to all the standard Fair- 
child logic circuits that operate by sinking current into the outputs in the 
low state and supplying leakage current from the output in the high state. 
Current sinking logic is one of the three main forms of logic, the other two 
being current sourcing logic and current mode logic. 


The Fairchild logic families that make up CCSL include Fairchild’s 9300 
series MS! (Medium Scale Integration), the 4500 DTuL Micromatrix™ array, 
the 4600 and 4700 TTuL Micromatrix arrays, TTuL (Transistor-Transistor 
Micrologic), DTuL (Diode-Transistor Micrologic), LPDTuxL (Low Power Diode 
Transistor Micrologic), and other circuits that are not members of any specific 
logic family. All the circuits that make up CCSL have common power supply 
voltages and compatible logic levels at the input and output. . 


TABLE OF CONTENTS | 


CCSL LOADING RULES Bn Sls cone Pests ton eto * 19 


WIRED-OR APPLICATIONS (Examples 1 through es headers 3 


QUAD 2-INPUT GATES 


9002 
9946 
9949 
9046 | 
. TRIPLE 3-INPUT GATES ........ aac ger Ne tectesh een 4 
9003 ee 
9962 
- 9963 
9047 = 7 
DUAL 4-INPUT GATES eee ee ee ne 4 
9004 
9930 
9961 
9044 . 


8-INPUT GATE ae Te a RRL ore ae eT A 


caciead 


HEX INVERTERS See eaten! 5 


9016 
9935 
9936 
9937 = ee in 
AND-OR- INVERT GATES AND EXTENDER 2202. oooocccccccscccccsesessccsseeeeeeeeeeee 5 
~ 9005 
9006 
9008 


"BUFFER ELEMENTS ang daa aie cer ie eas 5 


9009 
9932 
9944 


313 FAIRCHILD DRIVE; MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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Since all the input and output levels are compatible, the system designer 
can use whichever device suits his application most closely without being 


limited to any one logic family. This flexibility can be of great advantage 


by allowing the system designer to achieve greater system optimization. 
MSI or Micromatrix arrays can be used to decrease package count, improve 
speed, and cut costs. TTuL offers high speed and good A.C. noise immunity 
where discrete gates and flip-flops are needed. DTul has lower power, 
medium speed, and great flexibility because of wired-OR capability. LPDTuL 
offers very low power and reasonable speed. 


- To achieve the CCSL concept, a set of normalized rules had to be generated. 


These are explained and specified for every device in the CCSL family in 
the data sheet. . 


hg UE [GA ol | 9 ere ee Oe 5 
9111 | 
9945 - 
9948 
9040 

J-K FLIP-FLOPS 
9000 
9001 

DUAL J-K FLIP-FLOPS _.ooooo ee Per anCenT cones 6 
9020 | 
9022 
9093 
9094 
9097 
9099 

MONOSTABLE MULTIVIBRATORS- Bt c an aichate tycetns hala uy Gata ganic plecta Toa inet erhia 7 
9601 _ 

9941 nt ie 
~ 9951 oo Ue ag 
MEDIUM SCALE INTEGRATION . Bosca ha atect te Meade uat i futerses teary tae 7 
Shift Registers and Storage Elements 
9300—4 bit universal register 
9328—dual 8 bit shift register 
9308—dual 4 bit latch 
Counters 
9306— up down decade counter 
9310——- up decade counter 
_9316— up binary counter . 
Combinational logic .......... eee Nepalese tetaeaeaeaehgden et: 8 
9301—1 of 10 decoder 
9311—1 of 16 decoder 
9304—Dual full adder 
9307—BCD to 7 segment decoder 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD CCSL COMPOSITE DATA SHEET (—55°C TO +125°C) 


TABLE OF CONTENTS (Cont’d.) 


| Page ee —_ a, uke >. Page 
9309—Dual 4 bit multiplexer oo... eee eee eects 8 9622—Line receiver 
9312—8 bit multiplexer | , 9624—-CCSL to MOS converter 
~4510—Dual 4 bit comparator | an 9625—MOS to CCSL converter 
MEMORIES nesses eeees settee ectttceceeeettiee eseceneeetaneeeecenneenraeece $ SPECIAL LOW POWER GATES ..................... LE ae ee ee Te 9 
9033—16 bit scratch pad memory. | | 9041 ren 
9034—256 bit read-only memory. . - 9042 
9035—64 bit read/write memory cell | - _ 9043 
_ INTERFACE ELEMENTS soeeeeensene sereenceesenatenstenatesnee cosseenecensceenecenceneenscenstenatens 9 EXTENDER INPUTS 10 
9620—Line receiver _ | ee — 
9621—Line driver > | 7 APPENDING gec3)5 6s iinet eestor ea cesses eas ened ton alata 10 
CCSL LOADING RULES 
—55°C TO +125°C TEMPERATURE RANGE 
GENERAL INFORMATION SHORTED INPUTS . 
The Fairchild CCSL loading rules were established to give the systems ' In the case where unused inputs of an AND gate are shorted to a driven 
designer exact rules for combining the different families of Fairchild input, the high level input load factor for the inputs ‘will be the number 
Compatible Current Sinking Logic elements. of inputs shorted together times the high level input load factor for one. 
In establishing the rules, worst case limits and conditions are guaranteed input. The low level input load factor for me erp will be the same as 
providing: | | that for a single input. 
1. The loading rules are obeyed a Se 
2. Voc is maintained at 5.0 V +10% (4.5 V to 5.5 V) NORMALIZING FACTORS 
3. The amblent temperature is maintained between —55°C and The normalizing factors used to derive these loading rules are listed 
+125°C. | | below. They are included in the data sheet primarily as a guideline when 
The worst case limits guaranteed are: - | working with open collector devices such as the DTyL 9944 or the MuL 
Maximum low level output voltage (Vo) = OAV : 9033. They allow the designer to determine: 
Maximum low level input voltage (V,,) = 0.7V 1. What collector pullup resistor is required to drive the high level 
Minimum high level output voltage (Vo..) = 2.5V loads, and supply the I, while maintaining Vo,,. 
Minimum high level input voltage (V,) = 21V 2. How much the low level fanout must be reduced because of the 
High level D.C. noise immunity = OAV , pullup resistor. 
Low level D.C. noise immunity = 0.3 V 


LOADING RULES 


In this data sheet the following notation has been chosen to indicate the 
input loading and output drive factors for all logic elements. 


LOGIC | WORST CASE UNIT =| Veo. 
LEVEL LOAD/DRIVE FACTOR SUPPLY VOLTAGE 
a 124 aA 


INPUTS OUTPUTS 


WIRED-OR APPLICATIONS © 


A (high level input load factor) = — maximum normalized Bil current It is possible to perform the wired- OR function by connecting together 
drawn into an input when the input is at a high level. the outputs of any of the DTuL circuits, except the’9932 and 9950, or of 

B(low level input load factor) = maximum normalized ‘input current any circuit that has the words “open collector” rather than a high level 
drawn out of an input when the input is at a low level. mes output drive factor. 

X (high level output drive factor) = minimum normalized output current 
ie the output can supply at a high level while maintaining In wired-OR applications each gate must be able to sink the current 


Vou >25V from all the pullup resistors, as well as the current from the load being 

Y (low level output drive factor) = minimum normalized output current driven at the common wired-OR point. To calculate the load driving 

which the output can sink at a low level, while maintaining capability of a wired-OR configuration simply find the equivalent low 

Vor <04V . 8 , a level load factor for all the excess load ‘resistors and subtract it from 

each gate’s low level drive factor. For DT ul with 6K pullup resistor, the 

Any. CCSL device can drive any combination of other CCSL devices as equivalent load factor is 8, for DTuL with 2K pullup, it is 22. For a 

long as two conditions are met: discrete pullup resistor, the load factor can be calculated from the 

--1.. The sum of the high level load factors at any node must be less normalizing factors above. The high level output drive factor of the 

than or equal to the high level drive factor at that node. gates performing the wired-OR function is’ the sum of the high level 

2. The sum of the low level load factors at any node must be less drive factors of all the gates in the combination. See Example 3 for an 
than or equal to the low level drive factor at that node. example of a wired-OR application. 
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EXAM PLE 1: 


DT ul 9932 driving DT wh 9945 clock lines. 
Problem: How many. 9945’s can be driven by one 9932? 


9932 


p-----------4 


EXAMPLE 2: _ 


TTul 9002 driving DT ul gates.., - 
Problem: How many gates can one 9002 drive? 


9002 9946 


| 


-—— eH 


EXAMPLE 3: 
4 DTuL 9946's in a wired-OR configuration. 


Problem: How many TTuL 9002 inputs will the output drive? | 


‘DTuL 9946 


TTuL 9002’s 


The output drive factor of the 9932 is 800/235. The input load factor 
of the 9945 is 4/19. First divide the high level input load factor of the 


9945 (4) into the high level drive factor of the 9932 (800). This gives 
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200 as the number of 9945 clock inputs the 9932 may drive in the 
high state. Then repeat the procedure with the low level load factor and 


low level drive factor. This gives 12.4 as the number of 9945. inputs a 


9932 can drive in the low state. The low state is the lower number, 
so it is necessary to limit the number of 9945’s to 12. 


The output -drive factor of the 9002 is 264/110. The input load factor 
of the 9946 is 1/9.4. Dividing the low level input load factor of the 
9946 into the low level drive factor of the 9002 gives ~ 11.7. Dividing 
the high level input load factor into the high level drive factor gives 264. 
Therefore, the fanout is limited to 11 by the low level load and drive 
factors. | 


The output drive factor of the DTuL 9946 is 36/94. The output pull-up 
resistor is 6K, so 8 must be subtracted from the low level drive factor 
for each extra. output tied together in the wired-OR configuration. 
With four outputs tied together, there are three excess pull-up: resistors 
and 24 must be subtracted from 94 (the low level output drive factor 
of each 9946) to give an output low level drive factor of 70. The output 
high level drive is the sum of all the high level drive factors of the 
four 9946’s. Thus the high level load factor of the combination is 
36 + 36 + 36 + 36 = 144. The 9002 inputs have load factors of 12/10, 
so it can be determined, as in previous examples, that. the limiting 
factors are the low level drive and load factors and that ne four gates 
in the wired-OR will drive seven 9002 inputs. 


QUAD 2-INPUT NAND GATES 


TTpl 


ao{—T_>— read s4(—f_)>— 


9002 


DTuL (6K) 


9946 


TRIPLE 3-INPUT NAND GATES 


TTyL 


© 


12/10 = 264/10 al — 


9003 


OTpL (6K) 


9962 


DUAL 4-INPUT NAND GATES 


a 


TTpt 


210 =f )>— sini u “i=l 
| 7 # 


9004 


* Extender Inputs, see note on Page 10 


8-INPUT NAND GATE 


DTpL (6K) 


E 


9930 


_DTuL (2K) LPOTpL ie 


36/94 7 1/3.4{—]_)>— 108/85 2 {—T_)>— 19/10 


9949 9046 


LPDTuL 


9963. .. 9047 


LPDTpL 


~ DTpL (2K) 
36/94 1/94 108 /85 2/1 10/10 
. E 
a E 
— 9961 — 9044 


8 264/110 


12/10 
Vcc = Pin 14 
Gnd = ‘Pin 7 


9007 
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| : DTpL (2K) “ gh 
36/94 «19.4 = >— ee | —=— 10/10 


Voc = Pin 14 
Gnd = Pin 7 


PIN CONFIGURATION 


Vcc = Pin 14 
Gnd = Pin 7 


PIN CONFIGURATION 


Vcc = Pin 14 


Gnd = Pin 7 


Extenders are not present on 9004’ *..- 


PIN CONFIGURATION 


HEX INVERTERS 


DTuL (2K) 


1/9.4 —{>o— 108/85 


DTyL (6K) 


1/9.4 —[>o— 36/94 


TTut i DTyL 


12/10 —f>o— 264/10 */9.4 —f>o— 36/94 


FAIRCHILD CCSL COMPOSITE DATA SHEET (—55°C TO +125°C) 


Vcc = Pin 14 
. Gnd = Pin 7 
9016 9935 9936 9937 PIN CONFIGURATION 
* Extender Inputs, see note on Page 10 
AND-OR-INVERT GATES AND EXTENDER a 
13 4 
1 18/15 | 
1 12 
18/15 | oa 2 1.5/1.5 : COLL 
11 
264/110 ee one 3 EMT es (23 
2 
1S COLL 12/10 : 4 orn; 
EMIT —> | 5 18/15 | 
Vcc = Pin 14 9 
* Up to four 9006 Extenders may be Gnd = Pin7 1.5/1.5 COLL 
tied to these terminals Veco = Pin 14 
| 8 10 emit 18/15 | aa _ Pin 7 
Vcc = Pin 14 
Gnd = Pin 7 * Up to four 9006 Extenders may be 
tied to these terminals 
9005 EXTENDABLE 9005 NONEXTENDABLE | | 
HALF . HALF 9006 9008 
DUAL 4-INPUT NAND BUFFERS 
11 DTpt DTyh 
Tl . 
24/20 | = )>— 194/330 1/9.4 | 800/235 1/9.5 OPEN COLLECTOR/254 
*/9.4 E */9.4 E Voc = Pin 14 
Gnd = Pin 7 
Extender inputs not present on 9009 
9009 9932 9944 PIN CONFIGURATION 


* Extender Inputs, see note on Page 10 


R-S FLIP-FLOPS 


1/6.3 | 1/6.3 | 
Zz ‘ Vcc = Pin 14 Voc = Pin 14 
Gnd = Pin 7 
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Voc == Pin 14 
Gnd = Pin 7 


J-K FLIP-FLOPS 


FAIRCHILD CCSL COMPOSITE DATA SHEET (—55°C TO +125°C) 


240/100 


%13 Vcc = Pin 14 


33/27 33/27 Gnd = Pin7 
9000 9001 
DUAL J-K FLIP-FLOPS 
2/19 
12/10 
240/100 
1/6.3 36/94 
12/10 | 36/94 
48/40 
24/20 8/30 
12/10 
240/100 | 
1 1/6.3 36/94 
12/10 | 36/94 
Vcc = Pin 16 ; 
Gnd = Pin 8 Vcc = Pin 14 | Voc = Pin 14 
| Gnd = Pin 7 : Gnd = Pin 7 4/38 
9020 9093 9097 
12/10 
240/100 108/88 1/6.3 108/85 
12/10 
48/40 wa 
24/20 
12/10 
1/6.3 108/85 
240/100 ak 
12/10 
Voc = Pin 14 
Voc = Pin 16 Le Gnd = Pin7 Voc = Pin 14 
Gnd = Pin 8 33/27 Gnd = Pin 7 4/38 
9022 9094 '9099 
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Veo = Pin 14 _ 
Gnd = Pin 7 


9601 


* Extender Inputs, see note on Page 10 


MEDIUM SCALE INTEGRATION 


210 —2—Ty PE Py Py Pp. Py 
24/20 Cp 9300 SHIFT REGISTER 

-_ | Gnd = Pin 8 
. Pook kk 9300 


4 BIT UNIVERSAL REGISTER 


6.7 
12/10 
24/20 Cp 9306 = : 
| UP/DOWN DECADE COUNTER 
12/10 CE 
QM Q Q 03 
PINS 13-18 


9306 
UP/DOWN DECADE COUNTER 


Vec = Pin 24... 
72,60 Gnd = Pin 12 ° 


30/87 
Voc = Pin 14 
Gnd = Pin 7 


The DTuL 9941 is NOT 
recommended for new 
designs; use the 9601. 


9941 


NOTE: 


SHIFT REGISTERS AND STORAGE ELEMENTS 


_UP DECADE COUNTER 


Vec = Pin 14 
Gnd = Pin 7 


The DTuwL 9951 is NOT 
recommended for new 
' designs; use the 9601. 


9951 
The maximum input fall time to trigger is: 25 ns 


for a 1.0 volt swing; 50 ns for a 2.0 volt swing; 
100 ns for a 4.0 volt swing. 


2429 210 
12/10 —-18/15 12/10 18/15 
ce Ge Wa ee Sra air eT RE 72/60 
18/15 
36/30 
, 72/60 
DE Dyn D, OD DE Dy 0; Dy D 
| age ai ie a 12/10 
9308 4 BIT LATCH 1 9308 4 BIT LATCH 2 
MR Q 0 Q, 03 
72/60 
N 18/15 7: 
| Vcc = Pin 24 Voc = Pin 16 
-_ Gnd = Pin 12 Gnd = Pin 8 
9308 9328 
DUAL 4 BIT LATCH DUAL 8 BIT SHIFT REGISTER 
COUNTERS 
8/6.7 - - 8/6.7 
24/20 24/20 A 
12/10 Cep PE Po. Py Po. P3 12/10 Po Py 
ne Cey 9310 UP DECADE COUNTER TC Ls 72/60 er | Cey 9316 UP BINARY COUNTER TC 72/60 
0 / 
(| 2 Nop we tO S| 2h es 
| 11 | 
12/10 ~ Vcc = Pin 16 12/10 Vcc = Pin 16 
. 72/60 . Gnd = Pin 8 72/60 Gnd = Pin 8 
9310 9316 


UP BINARY COUNTER 


120/100 
Vcc = Pin 16 
Gnd = Pin 8 


9301 
1 OF 10 DECODER 


Ay Ay Ay Ay LT RBI 
9307 7 SEGMENT DECODER 
RBOa boc d 


ef g 


14/19 108/78 


. Vec = Pin 16 
Gnd = Pin 8 
9307 
BCD TO 7 SEGMENT DECODER 


COMPARATOR | 


9311 1/16 DECODER 
0123 45 67 8 9 1011 12 13 1415 


120/100 


Voc == Pin 24 
Gnd = Pin 12 


9311 
1 OF 16 DECODER 


sla ‘ta 'za '3a! 'ob hb lab tap 
9309 DUAL 4 BIT MULTIPLEXER 
Za = Zh dh 


S Za 


14 . 415 12 1 
216/90 240/100 216/90 240/100 


Vcc = Pin 16 
_ Gnd = Pin 8 


9309 
DUAL 4 BIT MULTIPLEXER 


ST 


Vcc = Pin 24 
36/30 48/40 _ Gnd = Pin 12 
4510 


DUAL 4 BIT COMPARATOR 
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Ag By Ay By Ag Bo Ag B3 


COMPARATOR II 


sto 


Vcc == Pin 16 
Gnd = Pin 8 


9304 
DUAL FULL ADDER 


ly 


lo y ly ty ly lg ly 


9312 8 BIT MULTIPLEXER 


216/90 240/100 | 


Vcc = Pin 16 
_* Gnd = Pin 8 

9312 © 
8 BIT MULTIPLEXER 


36/30 48/40 


20/9.4 So 20/9.4 


80/69} 


80/69 


OPEN COLLECTOR /125 


TE Ag Ag Ag Ay Ag 
9034 32W = 8B x ROM 
Oy 0, Op 03 04 05 0 0, 


Wee e RnR 


OPEN COLLECTOR/63 


__ Vec = Pin 16 
~ Gnd = Pin 8 


NOTE: The 9034 is programmed on a custom basis. Con- 
fe ee tact your Fairchild salesman for more information. 
Voc = Pin 14 eae Ora, 


“Gnd = Pin 7 


9033 


16 Bit Scratch Pad Memory 


INTERFACE ELEMENTS 


3 


Die 


; 


[D+ sm 


‘Inputs are differential, one pair attenuated, one 


-pair nonattenuated.. 
Vec = Pin 14 


Gnd = Pin7 
+8 V = Pin 8 


‘ 9620 
Dual Differential Line Receiver 


ig 4 


ade 
ee <a LEVELS 
1/9{ 8 | 


9624 


CCSL to MOS Converter 


* Extender Inputs, see note on Page 10 


SPECIAL LOW POWER GATES 


4 
2n| 5 ! 10/10 
6 ’ 
a 3 
15K(NOM) 9 
Voc 
9 
11 s«15K(NOM) 
12 8 
2/1 10/10 
/ 13 / 
* 10 Vcc = Pin 14 
: Gnd = Pin 7 
9041 


* Extender Inputs, see note on Page 10 


9034 
32 Word by 8 Bit Read Only Memory 


3 
1/10 : 
5 2 
#10 2! 
10 


1/10 { 


Outputs are extremely low impedance to drive long 


lines. Back matching resistors for 130 Q line are 
provices: ‘Vcc = Pin 14 
’ Gnd = Pin 7 
+8 V = Pin 8 


9621 
- Dual Line Driver 


- Nec = Pin 14 ! 10 
_Vpp = Pin 7 

_ Gnd = Pin 1 

Tap = Pin 13 


MOS es | 


| 
4 0/0 
an : 2 OPEN COLLECTOR/10 
15K(NOM} 3 
Vec : 
10 
~ 15K(NOM) g 
11 10/0 
an 7 2 OPEN COLLECTOR/10 
Voc = Pin 14 
Gnd = Pin 7 
9042 


320/10 40/20 20/10 > 
CS 7 


20/10 9035 MEMORY 


ad Als 


| 0p 0; 0, 0 
PINS 10-25 I Bee 


\eeneteenenttn, pomamamsateenenenio! 


OPEN-COLLECTOR /62 


Vcc = Pin 28 
Gnd = Pin 9 

9085 

64 Bit Read/Write Memory Cell. 


Vee = Pin 8 12 

Vcc = Pin 7 1/94 
Gnd = Pin 14 

$3 = Pin 1 


If S; = Vcc, then output is normally 
high with inputs open — 

If Ss == Gnd 7, then output is normally 
low with inputs open 


9622 


Dual Differential Line Receiver 
(CCSL Threshhold Inputs) 


11 


Gnd = Pin 1 
, reno Vop == Pin 7 


Voc = Pin 14 


9625 


-MOS to CCSL Converter 


2" ; § OPEN COLLECTOR/10 


15K(NOM) 


2/4 8 OPEN COLLECTOR/10 


Vcc = Pin 14 
Gnd = Pin 7 


9043 


EXTENDER INPUTS 


Extender inputs require DTuL 9933 or external silicon diodes in order 
to be used. Use of extender pins without diodes is not recommended. 
The low level load factor is determined by the resistor already in- 
cluded in the device. The high level load factor is usually negligible 
as most discrete silicon diodes have leakages of less than 1.0 wA at 


APPENDIX 


The purpose of this appendix is to cover in more detail the testing of 


‘CCSL products and thereby show how the logic levels are guaranteed. 
The testing must guarantee the input loading in both the high an low 
states and also must guarantee the output drive capability in both the 
high and low states. Both input and output characteristics must be 
guaranteed at worst case V.-. and input conditions and over the temper- 
ature range. . 


The examples given are for NAND gates. The spelikaton of the ideas 
to more complex devices is very much the same, except that manipula- 
tion of the inputs to achieve a required condition is more alas 
Testing is always done with the worst case set of inputs. . 


First, consider the testing of the inputs to guarantee the input load 
factors. The high state input load current is tested by grounding the 
other inputs of the gate under test and measuring the input current 
with a voltage much higher than V,,,. Maximum Vgc is applied to the 
device as this has been found to be the worst case for TTuL circuits. The 
maximum allowed input high current is normalized to give the high level 
input load factor. 


"Ip TEST CIRCUIT 


To test the low level input load factor, a voltage equal to V,, is applied 
to one input and the current flowing out of the input is measured. The 
other inputs are tied to a high voltage. Maximum V¢¢ is used. 


Vr Veg=5.5V 


| 


Ve=Yor 1 


lr TEST CIRCUIT 


FAIRCHILD CCSL COMPOSITE DATA SHEET (—55°C TO +125°C) 


+125°C. A leakage of 1.0 wA corresponds to an input high level load 
factor of 0.2. The normalizing factor given in the introduction can 
always be used to determine the load factor of a diode. In order to 
maintain CCSL levels the diode should have <0.65 volt drop at 1.5 mA 
of current at 25°C. 


This maximum allowed input low current is normalized to give the low 
level input load factor. 


The output must be tested to insure that it meets the required high and. 


low level drive factors, while maintaining the required noise immunity. 
To test the low level output drive factor, all inputs are maintained at 
Vii, the minimum high level input voltage. The V.. is maintained at 
4.5 Volts and current is forced into the output. This current, IQ, is 
related to the output low level drive factor by the normalizing factors 
for 4.5 Volts. The output voltage is measured to insure that it is ‘less 
than Vy). 


Voc~4-5V 


fo. TEST CIRCUIT 


The test is repeated with V,, = 5.5 Volts and the fot determined by 
the 5.5 Volts normalizing factor. 


The output is then tested for the output high level drive factor. The 
maximum low level input voltage is applied to one input. at a time with 
the other inputs held high. Current is then pulled out of the output. 
This current, Io, is related by normalizing factors to the output high 
leve! drive factor. The output voltage is measured to insure that it 
exceeds Vp. 


Ve Yec=4-5V 
) 


Each input is tested separately | 


lon TEST CIRCUIT 
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CCSL COMPOSITE DATA SHEET 


COMPATIBLE CURRENT SINKING LOGIC 
TEMPERATURE RANGE O°C TO 75°C 


GENERAL DESCRIPTION 


Fairchild Compatible Current Sinking Logic refers to all the standard Fair- 
child logic circuits that operate by sinking current into the outputs in the 
low state and supplying leakage current from the output in the high state. 
Current sinking logic is one of the three main forms of logic, the other two 
being current sourcing logic and current mode logic. 


The Fairchild logic families that make up CCSL include Fairchild’s 9300 
series MSI (Medium Scale Integration), the 4500 DTuL Micromatrix™ array, 
the 4600 and 4700 TTuL Micromatrix arrays, TTuL (Transistor-Transistor 
Micrologic), DTuL (Diode-Transistor Micrologic), LPDTuL* (Low Power Diode 
Transistor Micrologic), and other circuits that are not members of any specific 
logic family. All the circuits that make up CCSL have common power supply 
voltages and compatible logic levels at the input and output. 


Since all the input and output levels are compatible, the system designer 


TABLE OF CONTENTS 


QUAD 2-INPUT GATES 
9002 
9946 
9949 

TRIPLE 3-INPUT GATES 
9003 
9962 
9963 

DUAL 4-INPUT GATES cee cncnecceneeceeeeee 4 
9004 
9930 
9961 

S-INPUT GATE ce ccceeccneeececeeceeenetttntnneeseeseee 4 
9007 


EX: INVERTERS 2.52550. ics sere ecs ei rie tie eee nates 9 


9016 
9935 
9936 
9937 
AND-OR-INVERT GATES AND EXTENDER .................... GPa eden econ ae eee! 5 
9005 
9006 
9008 
BUPRER ELE MENUS 03. fcscco esther sah dnept hentai eee ena +) 
9009 | 
9932 
9944 


can use whichever device suits his application most closely without being 
limited to any one logic family. This flexibility can be of great advantage 
by allowing the system designer to achieve greater system optimization. 
MSI or Micromatrix arrays can be used to decrease package count, improve 
speed, and cut costs. TTuL offers high speed and good A.C. noise immunity 
where discrete gates and flip-flops are needed. DTul has lower power, 
medium speed, and great flexibility because of wired-OR capability. LPDTuL 
offers very low power and reasonable speed. 

To achieve the CCSL concept, a set of normalized rules had to be generated. 
These are explained and specified for every device in the CCSL family in, 
the data sheet. 


— ® Since LPDTyL is not manufactured in a 0°C to 75°C temp range, it is not 


included in this data sheet. The load rules given for it in the —55°C to 
+-125°C temp range CCSL data sheet apply also for 0° to 75°C operation. 


Fees PUP BOR ecco i cre arse a oar a eect 5 
9111 
9945 
9948 


J-K FLIP-FLOPS 
9000 
9001 
DUAL 3-0 FLIP-FLOPS op ccc os cae teeth es eet a ess 6 
9020 
9022 
9093 
9094 
9097 
9099 
MONOSTABLE MULTIVIBRATORS 


9601 
9941 
9951 


MEDIUM SCALE INTEGRATION __........... oe ee cece cece eeee eee 7 
Shift Registers and Storage Elements 
9300—4 bit universal register 
9328—dual 8 bit shift register 
9308—dual 4 bit latch 
Counters | 
9306—up down decade counter 
9310—-up decade counter 
9316—up binary counter 


TABLE OF CONTENTS (Cont’d.) 


Combinational logic...................0...0cccccccccccccccccccececeeccecececeeeeseeeeeee ee 


9301—1 of 10 decoder 
9311—1 of 16 decoder — 
9304—Dual full adder 


9307—-BCD to 7 segment decoder 
9309—Dual 4 bit multiplexer 


9312—8 bit multiplexer 
4510—Dual 4 bit epmparator 


MEMORIES 
9033—16 bit scratch pad memory 
9034—256 bit read-only memory 
9035—64 bit read/write memory cell 


- _ | 9 
OW ow OOO OOO FORO OS OOM ERO RED OSES OE HO Oe DOE H OE DS OR DEERE EAES SASSER UOT EEE RETR E MEME SORE EHO ESET eEEHee - 


EXTENDER INPUTS 
APPENDIX 


INTERFACE ELEMENTS 


9620—Line receiver 

9621—Line driver 

9622—Line receiver 

9624—-CCSL to MOS converter 
9625—MOS to CCSL converter | 
9109—HLLDTyuL to CCSL hex converter | 
9112—CCSL to HLLDTuL hex converter” - 


— CCSL LOADING RULES 
0°C TO 75°C TEMPERATURE RANGE | 


GENERAL INFORMATION 
The Fairchild CCSL loading rules were established to give the systems 


designer exact rules for combining the different families of Fairchild 


" Compatible Current Sinking Logic elements. 
In establishing the rules, worst case limits and conditions are guaranteed 
providing: . 
1. The loading rules are obeyed 


2. Voc is maintained at 5.0 V +5% (4.75 V to 5.25 v) 
3. The ambient temperature is maintained between 0°C and 75°C. 


The worst case limits guaranteed are: 


Maximum low level output voltage (Vo) = O0.45V 
Maximum low level input voltage (V,) = 0.85V 
Minimum high level output voltage (V,..) = 24 V 
Minimum high level input voltage Vin) = 2.0 V 
D.C. noise immunity ‘= 04°V _ 


LOADING RULES 


In this data sheet the following notation has been chosen to indicate the 


input loading and output drive factors for all logic elements. 
INPUTS 


OUTPUTS © 


A(high level input load factor) = maximum normalized input current 
drawn into an input when the input is at a high level. 

B (low level input load factor) = maximum normalized input current 
drawn out of an input when the input is at a low level. | 

X (high level output drive factor) = minimum normalized output current 
which the output can Supply at a high level while maintaining 
Voy > 2:4V 


Y (low level output drive factor) = minimum normalized output current © 


'. which the output. can sink at a low level, while maintaining 
Yor <i 45 VV. 


Any CCSL device can drive any combination of other CCSL devices as 
long as two conditions are met: 
1. The sum of the high level load factors at any node must be less 
than or equal to the high level drive factor at that node. 
2. The sum of the low level load factors at any node must be less 
than or equal to the low level drive factor at that node. 
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SHORTED INPUTS 


In the case where unused inputs of an AND gate are shorted to a driven 
input, the high level input load factor for the inputs will be the number — 
of inputs shorted together times the high level input load factor for one 
input. The low level input load factor for the inputs will be the same ‘as 
that for a single input. . 


NORMALIZING FACTORS 


The normalizing factors used to derive these loading: rules are. listed 
below. They are included in the data sheet primarily as a guideline when 
working with open collector devices such as the DTuL 9944 or the a 
9033. They allow the designer to determine: | 


1. What collector pullup resistor is required to drive ‘the high level 
loads, and supply the I.,-, while maintaining Vo,,. 


2. How much the low level fanout must be reduced because of the 
pullup resistor. 
Voc 


| LOGIC WORST CASE UNIT a 
LEVEL LOAD/DRIVE FACTOR =| SUPPLY VOLTAGE © 


WIRED-OR APPLICATIONS 


It is possible to perform the wired-OR function by connecting together 
the outputs of any of the DTuL circuits, except the 9932 and 9950, or of 
any circuit that has the words ‘open collector” rather than a high level 
output drive factor. . 


In wired-OR applications each gate must be able to sink the current 
from all the pullup resistors, as well as the current from the load being 
driven at the common wired-OR point. To calculate the load driving 
capability of a wired-OR configuration simply find the equivalent low 
level load factor for all the excess load resistors and subtract it from 
each gate’s low level drive factor. For DTuL with 6K pullup resistor, the 
equivalent load factor is 8, for DT ul with 2K pullup, it is 22. For a 
discrete pullup resistor, the load factor can be. calculated from the 
normalizing factors above. The high level output drive factor of the 
gates performing the wired-OR function is the sum of the high level 
drive factors of all the gates in the combination. See Example 3 for an 
example of a wired-OR application. 


EXAMPLE 1: 


DTuwL 9932 driving DT ul 9945 clock lines. | 
Problem: How many 9945’s can be driven by one 9932? 


9932 


p-----------4 


EXAMPLE 2: 


TTuL 9002 driving DI ul gates. 
Problem: How many gates can one 9002 drive? 


ae 9946 


! 
i] 
abs 
1 
' 


| ae 
+ U 


EXAMPLE 3: 


4 DTuwl 9946's in a wired-OR configuration. 
Problem: How many mee 9002 inputs will the output drive? 


DTyL 9946 


TTuL 9002's 


4yBar | 


The output drive factor of the 9932 is 600/235. The input load factor 
of the 9945 is 6/19. First divide the high level input load factor of the 
9945 (6) into the high level drive factor of the 9932 (600). This gives 
100 as the number of 9945 clock inputs the 9932 may drive to in the 
high state; Then repeat the procedure with the low level load factor and 
low level drive factor. This gives 12.4 as the number of 9945 inputs a 
9932 can drive in the low state. The low state is the lower number, 
so it is necessary to limit the number of 9945’s to 12. 


The output drive factor of the 9002 is 240/100. The input load. factor 
of the 9946 is 2/9.4. Dividing the low level input load factor of the 
9946 into the low level drive factor of the 9002 gives ~ 10.5. Dividing 
the high level input load factor into the high level drive factor gives 120. 
Therefore, the fanout |s limited to 10 by the low level load and drive 
factors. 


The output drive factor of the DTyul 9946 is 36/94. The output pull-up 
resistor is 6K, so 8 must be subtracted from the low level drive factor 
for each extra output tied together in the wired-OR configuration. 
With four outputs tied together, there are three excess pull-up resistors 


and 24 must be subtracted from 94 (the low level output drive factor 


of each 9946) to give an output low level drive factor of 70. The output 
high level drive is the sum of all the high level drive factors of the 
four 9946’s. Thus the high level load factor of the combination - is 
36 + 36 + 36 + 36 = 144. The 9002 inputs have load factors of 12/10, 
so it can be determined, as in previous examples, that the limiting 
factors are the low level drive and load factors and that the four gates 
in the wired-OR will drive seven 9002 inputs. 
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FAIRCHILD CCSL COMPOSITE DATA SHEET (0°C TO 75°C) 


QUAD 2-INPUT NAND GATES 


TTL DTwL (6K) DTpL (2K) 


1210 {—_)>— 240/100 2/4 |{——[_)>— 36/94 2/.4{—{_)>— 108/85 


Vcc = Pin 14 
Gnd = Pin 7 


9002 9946 9949 PIN CONFIGURATION 


TRIPLE 3-INPUT NAND GATES 


TTL DTL (6K) DTyL (2K) 


1210 |—f_)>-— 240,100 2/9.4 | )>-— 36/0 2/34 =f )>— 108/05 


Vcc = Pin 14 
Gnd = Pin 7 


9003 9962, 9963 PIN CONFIGURATION 


DUAL 4-INPUT NAND GATES 


DTyL (6K) DT yl (2K) 


Tip 2/9.4 
| 2/9.4 | 36/94 / 108/85 
210=f{ _>— 240/100 = | LQ 
; E 


Vcc = Pin 14 
Gnd = Pin 7 
Extenders are not present on 9004 


9004 9930 9961 PIN CONFIGURATION 


Extender Inputs, see note on Page 10 


8-INPUT NAND GATE 


TTpt 
. 8 
12/10 240/100 
/1 10 / 
Vcc = Pin 14 
Gnd = Pin 7 
9007 
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HEX INVERTERS 


TTL Tul DTyt (6K) DTuL (2K) 


12/10 —[>o— 240/100 */9.4 —>o— 36/94 2/9.4 —[>o— 36/94 2/9.4 —f>o— 108/85 


9016 7 9935 9937 


* Extender Inputs, seé note on Page 10 


AND-OR-INVERT GATES AND EXTENDER 


13 
1 
1.5/1.5 : 12 cou 
1 
2 
18/15 {F 12/10 | a 3 | nei 
240/100 6 240/100 
18/15 COLL 12/10 : 4 
oes V Pin 14 9° 
* Up to four 9006 Extenders may be , hse - ia 7 1.5/1.5 6 
tied to these terminals | : 10 
Vcc = Pin 14 
Gnd = Pin 7 
9005 EXTENDABLE 9005 NONEXTENDABLE 9006 
; HALF HALF 
DUAL 4-INPUT NAND BUFFERS 
DTpL DTul 


TTpl 


2/9. : 
24/20 | = )— 720/300 2/9.4 a- 600/235 /9.5 al OPEN COLLECTOR/254 
i */9.4 E */9.4 E 


9009 9932 9944 


* Extender Inputs, see note on Page 10 


R-S FLIP-FLOPS 


108/92 
| 36/100 


oa as Voc = Pin 14 
mae Gnd = Pin 7 
9111 
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COLL 
EMIT 


Vcc = Pin 14 
Gnd = Pin 7 


PIN CONFIGURATION 


Vcc = Pin 14 
Gnd = Pin 7 


* Up to four 9006 Extenders may be 
tied to these terminals 


9008 


Vcc = Pin 14 
Gnd = Pin 7 


Extender inputs not present on 9009 


PIN CONFIGURATION 


108/92 


Vcc = Pin 14 
Gnd=Pin7 ‘4/19 


9948 


FAIRCHILD CCSL COMPOSITE DATA SHEET (0°C TO 75°C) 


J-K FLIP-FLOPS 


240/100 240/100 
fi3 Vcc = Pin 14 Ti3 Vcc = Pin 14 
33/27 Gnd = Pin 7 33/27 Gnd = Pin7 
9000 9001 
sm 36/100 
36/100 
| 240/100 
36/100 
36/100 
Voc = Pin 16 | 
Gnd = Pin 8 33/27 
Voc == Pin 14 Vcc = Pin 14 
Gnd = Pin 7 Gnd = Pin 7 8/38 
9020 9093 9097 
2/6.3 108 /92 
js 2/6.3 / 
6/15 —OlT 108 /92 
2/6.3 
12/37 
ee 2/63 2/6.3 108/92 
6/15 108/92 
| 2/6.3 12 
Vcc = Pin 16 
Gnd == Pin 8 
Vcc = Pin 14 Vcc = Pin 14 
Gnd = Pin 7 Gnd = Pin 7 8/38 


9094 


(3-16 | 


Vec 


12/10 | P 192/80 


Vcc = Pin 14 
Gnd = Pin 7 


9601 


* Extender Inputs, see note on Page 10 


oy 


MEDIUM SCALE INTEGRATION 


Vcc = Pin 14 
Gnd = Pin 7 


The DTwL 9941 is NOT 
recommended for new 
designs; use the 9601. 


9941 


30/87 


30/87 


Vcc = Pin 14 

Gnd = Pin 7 
The DTuwL 9951 is NOT 
recommended for new 
designs; use the 9601. 


9951 


NOTE: The maximum input fall time to trigger is: 25 ns 
for a 1.0 volt swing; 50 ns for a 2.0 volt swing; 
100 ns for a 4.0 volt swing. 


SHIFT REGISTERS AND STORAGE ELEMENTS 


. AeA, 
12/10 PE Py Py Po Py 
24/20 9300 SHIFT REGISTER 
12/10 72/60 
20" 
72/60 
Vcc = Pin 16 
Gnd = Pin 8 
9300 


4 BIT UNIVERSAL REGISTER 


12/10 

24/20 

12/10 | 
PINS 13-18 


Voc = Pin 24 
Gnd = Pin 12 


9306 
UP/DOWN DECADE COUNTER 


12/10 18/15 12/10 18/15 


Vcc = Pin 24 
Gnd = Pin 12 


9308 
DUAL 4 BIT LATCH 


COUNTERS 


CepPE Po Py . Pp P3 
Cer 9310 UP DECADE COUNTER TC 
CpMR O % & %& 


Vcc = Pin 16 
Gnd = Pin 8 


9310 
UP DECADE COUNTER 
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DE Dp 0) Dy 03 
9308 4 BIT LATCH 2 


18/15 


Vcc = Pin 16 
Gnd = Pin 8 
9328 
DUAL 8 BIT SHIFT REGISTER 


Vcc = Pin 16 
Gnd = Pin 8 


9316 
UP BINARY COUNTER 


7 FAIRCHILD CCSL COMPOSITE DATA SHEET (0°C TO 75°C) | 


MEDIUM SCALE INTEGRATION (Cont’d.) 


COMBINATIONAL LOGIC 


3 10. 
168/70 216/90 168/70 


120/100 SS Sey rr 216/90 
120/100 240/100 240/100 
Vcc = Pin 16 Vcc = Pin 24 Vcc = Pin 16 
Gnd = Pin 8 Gnd = Pin 12 Gnd = Pin 8 
9301 9311 9304 _ 
1 OF 10 DECODER 1 OF 16 DECODER DUAL FULL ADDER 


lo ly lg Wg ig ts Ig 
9312 8 BIT MULTIPLEXER 


SpE 


sgl0a ta '2a 13a! lob tb Fan 3b 
9309 DUAL 4 BIT MULTIPLEXER 
' 


216/90 240/100 216/90 240/100 216/90 240/100 


14/19 108/78 


Vcc == Pin 16 Vcc = Pin 16 Vcc = Pin 16 
Gnd = Pin 8 Gnd = Pin 8 Gnd = Pin 8 
9307 9309. 9312 
BCD TO 7 SEGMENT DECODER DUAL 4 BIT MULTIPLEXER 8 BIT MULTIPLEXER 
4/20 4/20 
i er aaa. OT OOO 


Ag Bo Ay By Ag Bo Ag B Ag Bo A, B, Ag Bo Ag Bs 


4/20 ST COMPARATOR | ST COMPARATOR II 


36/40 60/50 36/40 60/50 


- Voc = Pin 24 
Gnd = Pin 12 


4510 
DUAL 4 BIT COMPARATOR 
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“FAIRCHILD CCSL COMPOSITE DATA SHEET (0°C TO 75°C) 


MEMORIES 


20/9.4 


20/9.4 


320/10 20/10 


40/20 
mn omen, 


12/10 
80/69 
| E Ag Ag Ap Ay Ag. 
9033 MEMORY 20/10 
said 9034 32W = 8B x ROM 
On 0, 05 040, Or Of O 
80/69 is Bit Sik Bes. Bt Bak 
Ti fo Yo Ye 5 Te 1 9 
See ae 
OPEN COLLECTOR/63 PINS 10-25 
Voc = Pin 16 ‘ | ; 
Gnd = Pin 8 
OPEN COLLECTOR/125 . Per ereeclon Be 
Veco = Pin 14 NOTE: The 9034 is programmed on a custom basis. Con- Vcc = Pin 28 
see : tact your Fairchild salesman for more information. Gnd = Pin 9 
Gnd == Pin 7 
9033 9034 | 9035 
16 Bit Scratch Pad Memory 32 Word by 8 Bit Read Only Memory 64 Bit Read/Write Memory Cell 
INTERFACE ELEMENTS 
3 3 , 1300 
= m™,2 2/0} L. ; 2 
->-D+ oes 5 ; 57/94 
TT 130Q 
2 «10 1 
13 19. 13 57/94 
>-D* sa 2/10{ Vee = Pin 8 ; 
| 12 Voc = Pin 7 2/9.4 
Inputs are differential, one pair attenuated, one Outputs are extremely low impedance to drive long as tie 14 
3 == 


pair nonattenuated. 


Voc == Pin 14 
Gnd = Pin 7 
+8V = Pin8 
9620 
Dual Differential Line Receiver 


lines. Back matching resistors for 130Q line are 


provided. 
Voc = Pin 14 


Gnd = Pin 7 
+8 V = Pin8 
9621 
Dual Line Driver 


Vcc = Pin 14 . S 
re, MOS Voo = Pin 7 Mos ues 
/8 LEVELS _ Gnd = Pin 1 | 
, 9 8 Tap = Pin 13 
2/9{ 


9624 


CCSL to MOS Converter 


HIGH LEVEL . OPEN 
LoGiC — COLLECTOR/56 
The 9109 converts from HLLDTyuL levels 
(threshold ~ 7.5 Volts) to CCSL levels. 


9109 
Hex Converter 


HIGH LEVEL 
2/88 — vei 


The 9112 converts from CCSL levels to 
HLLDTuL levels. (Vout~ 12 to 20 Volts 
depending on Vcc) 


9112 
Hex Converter 
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If S3.== Vcc, then output is normally 
high with inputs open 

If S3 = Gnd 7, then output is normally 
low with inputs open 


9622 


Dual Differential Line Receiver 
(CCSL Threshhold Inputs) 


10 11 


Gnd = Pin 1 
12/10 Vpop == Pin 7 
4 | Vcc = Pin 14 
9625 


MOS to CCSL Converter 


9112, 9109 
PIN CONFIGURATION | 
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EXTENDER INPUTS 


Extender inputs require DTul 9933 or external silicon diodes in order 
to be used. Use of extender pins without’ diodes is not recommended. 
The low level load factor is determined by the resistor already in- 
cluded in the device. The high level load factor is usually negligible 
as most discrete silicon diodes have leakages of less than 1.0 yA at 


APPENDIX 


The purpose of this appendix is to cover in more detail the testing of 
CCSL products and thereby show how the logic levels are guaranteed. 
The testing must guarantee the input loading in both the high and low 
states and also must guarantee the output drive capability in both the 
high and low states. Both input and output characteristics must be 
guaranteed at worst case Voc and input conditions and over the temper- 
ature range. 


The examples given are for NAND gates. The application of the ideas 
to more complex devices is very much the same, except that manipula- 
tion of the inputs to achieve a required condition is more complex. 
Testing is always done with the worst case set of inputs. 


First, consider the testing of the inputs to guarantee the input load 
factors. The high state input load current is tested by grounding the 
other inputs of the gate under test and measuring the input current 
with a voltage much higher than V,,,. Maximum Vo, is used as this 
has been found to be the worst case for TTuL circuits. The maximum 
allowed input high current is normalized to give the high level input 
load factor. 


Voc=5.25V 


Ik TEST CIRCUIT 


To test the low level input load factor, a voltage equal to V,, is applied 
to one input and the current flowing out of the input is measured. The 
other inputs are tied to a high voltage. Maximum V,<¢ is used. 


Ve Vec=5.25V 


| on 


Ve=Vor 


Ir TEST CIRCUIT 


75°C. A leakage of 1.0 wA corresponds to an input high level load 
factor of 0.2. The normalizing factor given in the introduction can 
always be used to determine the load factor of a diode. In order to 
maintain CCSL levels the diode should have <.0.65 volt drop at 1.5 mA 
of current at 25°C. 


This maximum allowed input low current is normalized to give the low 
level input load factor. 


’ The output must be tested to insure that it meets the required high and 
low level drive factors, while maintaining the required noise immunity. 
To test the low level output drive factor, all inputs are maintained at 
Vi4qr the minimum high level input voltage. The Vc is maintained at 
4.75 Volts and current is forced into the output. This current, IQ, is 
related to the output low level drive factor by the normalizing factors 
for 4.75 Volts. The output voltage is measured to ‘insure that it is less 
than Vo). 


Voe=4.75V 


Vin or 
Vou 


lo. TEST CIRCUIT i 


The test is repeated with V., = 5.25 Volts and the I,, determined by 
the 5.25 Volts normalizing factor. 


The output is then tested for the output high level drive factor. The 
maximum low level input voltage is applied to one input at a time with 
the other inputs held high. Current is then pulled out of the output. 
This current, I,,,, is related by normalizing factors to the. output high 
leve! drive factor. The output voltage is measured to insure that it 
exceeds V,,,. 


Vp Yoo=4-75V 


Vit 


Each input is tested separately 


lon TEST CIRCUIT 
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9300 
MSI4-BIT SHIFT REGISTER 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 9300 Four Bit Shift Register is a high speed multi-functional | 

sequential logic block which is useful in a wide variety of register and counter applications. PHYSICAL DIMENSIONS 
As a register it may be used in serial-serial, shift left, shift right, serial-parallel, parallel-serial, 
and parallel-parallel data transfers. The circuit uses TTL for high speed and high fanout capa- 
bility, and is compatible with all devices in the CCSL group of digital integrated circuits. 


os 


cai x 375 NOM. - 


.100 
MIN. 


e Typical power dissipation of 300 mW dal tire MIN. 


e 15 MHz shift frequency 
e Synchronous parallel entry 
e J, K inputs to first stage 


e Asynchronous common reset 


e The input/output characteristics provide easy interfacing with Fairchild DTuL, 
LPDTuL, and TTuL families (CCSL). NOTES: 


1. Leads are intended for insertion in hole rows on 
.300" centers. They are purposely shipped with 
sm 46 vy H H “positive” (.375) misalignment to facilitate insertion. 
e All ceramic “HERMETIC” 16 pin Dual In-Line package. Rae tN eal epee eae a 
practice for a conventional .020 linch diameter lead. 


e Input diode clamping 


Figure 1 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) LOGIC SYMBOL 


Storage Temperature —65°C to +150°C 

Temperature (Ambient) Under Bias —55°C to +125°C 

Voc Pin Potential to Ground Pin —0.5Vto +7V 

Voltage Applied to Outputs for high output state —0.5 V to +Voc¢ value — J PE Po Pi P2 P3 
Input Voltage (D.C.) —0.5V to +5.5V en Q 


K MR Qo Q1 Q2 Q3 °9 


ORDER INFORMATION Vcc = PIN 16 


ND = PIN 
Specify UGB9300XXX for 16 pin Dual In-Line package where XXX is 51X for the —55°C to +125°C temp- 2 


erature range, or 59X for the 0°C to +75°C temperature range. 


Figure 2 


ILD 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


3-21 


[ FAIRCHILD MEDIUM SCALE INTEGRATION + 9300 


FUNCTIONAL DESCRIPTION 


The logic symbol of Figure 2 provides an indication of the functional characteristics of the 9300 four bit shift register. Several special logical features of the 
9300 design which provide a high degree of general usefulness are described below: 


1. A JK input is provided to the first flip flop in the register. This type of input is the same as the more common JK input except that the low voltage 
level activates the K input. This provides the greater power of the JK type input for more general applications.and at the same time the simple D type 
input that is most appropriate for a shift register can be easily obtained by simply tying the two inputs together. 


2. There is no restriction on the activity of the J or K inputs for logical operation — except for the set up and release time requirements. 


3. Parallel inputs for all four stages are provided. These will determine the next condition of the shift register synchronous with the clock input, whenever 
the Parallel Enable input is low. With the Parallel Enable input low the element appears as four common clocked D flip flops. When the Parallel Enable 
is high, or not connected, the shift register performs a one bit shift for each clock input. In both cases the next state of the flip flops occurs after the 
low to high transition of the clock input. 


4. An internal clock buffer provides both reduced clock input loading, and the ability to gate the clock with only a single NAND gate. 
5. The active high output is provided for all four stages and an active low output is provided for the last stage. 
6. A master asynchronous clear input allows the setting to zero of all stages, independent of the condition of any other inputs. 


TABLE |— TRUTH TABLE TABLE I! — LOADING RULES (1 U.L. = 1 TTuL Gate Input Load) 
FOR SERIAL ENTRY | : | : 


(PE = HIGH, MR = HIGH, (n + 1) indicates 


state after next clock) INPUTS LOADING 
K J, K, MR, Po, P,, P, & P; LULL. 
PE 2.3 ULL. 
as Cp 4 ULL. 
L oH Q, at t, (no change) 
H oL Q, at t, (toggles) OUTPUTS FANOUT 
H H H _ 
Qo» Q), Q., Q, & Q, 6 U.L. 
TABLE Ill 


ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, V.c = 5.0 V 10%) (Part ##U6B930051X) 


LIMITS | 
SYMBOL CHARACTERISTICS —55°C +25°C +125°C | units CONDITIONS & COMMENTS 
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. 


Voc = 45\. oo 744 mA 
threshold for all inputs 
threshold for all inputs 
sa Input Load Current* rH 
J, K, MR, PP. & P, | fi 
ae Input Leakage Current* ae ae Veo = 5.5V, " =4.5V 
J, K, MR, Po, P,, P, & P; | 
TABLE IV 


ELECTRICAL CHARACTERISTICS (T,, = 0°C to +75°C, Voc = 5.0V +5%) (Part #U6B930059Xx) 


| | LIMITS . | 
SYMBOL CHARACTERISTICS | 0°C +25°C 475°C | UNITS CONDITIONS 
: MIN. MAX.| MIN. TYP. MAX. | MIN. MAX. 


a a Output High Voltage ett et te Volts Veco = 4.75 V, lo = —0.36 mA 
| Vo. | Output Low w Voltage 0.2 0.45 Nec = 5.25V, Io, = 9.6 mA 


Guaranteed input high 
threshold for all inputs 


Input Load Current* | 16 = = 5.25V 
JK, MR, Py, P,P, & Py Pe aaah 9 -14 ecm 4754 V, = 0.45V 
Input Leakage Current* | Cee a 5 3 

JK. MR, P,, P,, P, &P, 


*For cP and PE input currents, use load factors in Table I 


3-22 


Iyy 7 INPUT CURRENT - mA 


INPUTS 


~ 
oOo 
o 
_ 
So 
nO 
fa) 


Vin 7 INPUT VOLTAGE ~ VOLTS 


OUTPUTS 


I yy “OUTPUT CURRENT - mA 


vee tt — 

a Fd ee ae ae 
se a Zale 

elo fecr eakead = ae 

aba ae ae 

mee ie a ee ae 

zi ae eae —+t+-+ 

Ee a eed rea (a 

ES a ee Cane ae ae 

i ie a ae Faced ee a ie! 


w 
Oo 

— 

So 


0 1.0 2.0 3.0 
Viy~ INPUT VOLTAGE -VOLTS 


EQUIVALENT CIRCUIT 


OUTPUT CURRENT VERSUS OUTPUT VOLTAGE 
(Qo, Q,, Q., Q, AND Q,) 


LOW STATE 2 | HIGH STATE 


-30 
0 0.2 0.4 0.6 0.8 1.0 1.2 -1.0 0 1.0 2.0 3.0 


Vout ~ OUTPUT VOLTAGE - VOLTS | Your = onew VOLTAGE 7 VOLTS 
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4.0 


r, 


i as 
i a 
ie 
a a 
ae a a 
i es 
Ele 
a 
iba 
Edit: 
i a 
es es 


0 1.0 2.0 3.0 
Vi yy ~ INPUT VOLTAGE - VOLTS 


FAIRCHILD MEDIUM SCALE INTEGRATION + 9300 


SWITCHING CHARACTERISTICS (T, = 25°C) (Parts ##U6B930051X and U6B930059X) 


SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS | | CONDITIONS & COMMENTS 


Turn Off Delay Veco = 5.0V, C, = 15 pF 
Turn On Delay (See Fig. 5 & 6a) 
Shift Right Veco = 5.0V, C, = 15 pF 
Frequency (See Fig. 5 & 6c) 

Clock Pulse Width 


RO 
© 
w 
o1 


js 
on 
BO 
ol 


ww 
CS 
rar 
on 


~- 
me) 
Q 
| 
a) 
oO 
an 
ol 


wo 
oi 
~ 


a Voc =50V 

i | Reeaseting ——SC—C—iSCSCSCSC“‘CS3WNSOSOOO ¢, = 15 pF 
LOH ___|_SetupTinetrPE iH (Soe Figs. 6a & 6 
UP __|_ Release tinetoPE TCC 

is (WR) | _ResetTimetorW®R | 

(cM) | Recovery Time tor 


SET-UP TIME: t, is defined as the minimum time required for the logic level to be present at the logic input prior to the clock transition from low to high 
in order for the flip-flop(s) to respond. | 
*ELEASE TIME: t, is defined as the maximum time allowed for the logic level to be present at the logic input prior to the clock transition from low to high 

in order for the flip-flop(s) not to respond. ; z : | 
RECOVERY TIME FOR MR: t (MR) is defined as the minimum time required between the end of the reset pulse and the clock transition from low to high 


rec 


in order for the flip-flop(s) to respond to the clock. 


Figure 3 Figure 4 
PROPAGATION DELAY — | PROPAGATION DELAY — 
CLOCK TO Q; OR Q; CLOCK TO Q; OR Q, 
OUTPUT VS TEMPERATURE OUTPUT VS TEMPERATURE 
68 60 
eeresme [TT 1A, Sl ig nd 
me ae ee a 
Bal ie 
= 52 3. 
5 5 
a 3% = 
a, : oe a | Aon 
2, | ee a a 
el aa eee | 
55 -35 -15 +5 25 4 65 85 105 125 - 55 -35 -15 5 2 4 65 8 105 125 
TEMPERATURE °C TEMPERATURE °C 
Vec=t5V 
Vin 2k 
© 


T 
ak | per 


= ae. ee 


tu 
putse | = CP 9300SR Q3 p- 
sid | Ga K MRQo Qi Q2 Q3 GND 


Pulse: Generator Output 

1. Switching Time (tpa+ & tpd—) Tests 
Rise Time < 15 ns 
Fall Time < 15 ns — ; : 
Amplitude ~ 4 V : : C. includes 
Freq. = 2 MHz + 5% at 50% duty cycle CL T "ee | OL Al 


CL probe and jig 
2. Shift Right Frequency Test T T capacitance 
Rise Time < 15 ns = = = 


Fall Time < 15 ns | 
Amplitude = 4 V (O) (0) (0) (0) (0) 
Freq. = 15 MHz with pulse width . VouT VouT VouT Vout — VouT 


-adjustment so that Vin has 
duty cycle of approx. 50%. 


Figure 5 — SWITCHING TIME & SHIFT RIGHT FREQUENCY TEST CIRCUIT _ 
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FAIRCHILD MEDIUM SCALE INTEGRATION + 9300 
Fig. 6a | 7 Fig. 6b 


ts } ts > eel tr | DATA 
a é SERIAL 


DATA 


SERIAL OR \- DATA 
PARALLEL PARALLE 
cP 
| “PE 
ouTPuT — — : 
ae - 
tod- tod+ 
= OUTPUT 
treclWR) 
Fig. 6c 
SV —fas33ng mew 33n8 
Vin 
sv. s66ne — 66 ne 
Vout 
(PIN 2 OR I) 


Vout Frequency = 14 X Vin Frequency 


Figure 6 — SWITCHING TIME & SHIFT RIGHT FREQUENCY WAVEFORMS 


APPLICATIONS — The 9300 has been designed to be useful in a wide variety of applications. The multifunctional capability of the Fairchild 9300 is illus— 
trated by the applications shown below. | 


LS/RS SELECT 


(ir. i" LS DATA IN 
RS DATA IN TPE Pa Pr Pa Pe lil 
zs 


J PE Po Py P2 P3 
Cp 9300 SR ° Cp 9300 SR . 
Q = 
K MR Qo Q1 22 Q3 : K 38 


aK MR Qo Q1 22 Q3 
t ® RS DATA OUT 
LS DATA OUT 
CLOCK ime 
MASTER RESET 


Figure 7 — EIGHT BIT LEFT/RIGHT SHIFT REGISTER 


This register shifts Left or Right on each shift clock, depending upon the condition of the LS/RS SELECT 
input. If this input is high, Right Shift occurs and if low, Left Shift occurs. 


, a 7 PARALLEL DATA INPUTS 


INPUT READ 
REQUEST 


J PE Po Py P2 P3 


C 9300 SR ° 
. Q = 


K MR Qo Qi Q2 Q3 °3 


J PE Po Py P2 P3 
Cp 9300 SR 
K MR Qo Q1 Q2 Q 


Q3} 


3 SERIAL 


OUTPUT 


Figure 8 — SEVEN BIT PARALLEL TO SERIAL CONVERTER 


This parallel to serial converter uses a marker bit, to count the data bits shifted out, so that a parallel load 
enable is generated to load the next parallel word for conversion at the correct time. 
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FAIRCHILD MEDIUM SCALE INTEGRATION + 9300 


= PE Po Py P2 P3 


= 
9300 SR 


tm Qo A 2 3 


INPUT 


MASTER 


RESET OUTPUT 


fin = N 


_ Figure 9 — DIVIDE BY N COUNTER FOR N = 2 to 15 
This counter produces an output pulse for every N.input pulses, where the number N is determined by the | 
setting of the slide selector switch as shown or by logic inputs to the parallel data lines from an external 
source. 


at SELECTOR 
= ELECTOR =" 
SWITCH } SWITCH 


0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 6 7 8 9 


J PE Po Py Pa P3 


= hon QO 1 2 23 °3P 
INPUT 


COUNT SEQUENCE »: QuTpuT 


: PE Po Py Po P3 
9300 SR 


9 0011 / 

8 0001 

7 0000 

6 1000 

5 1100 

4 0110 

3 1011 Figure 10— TWO DECADE PROGRAMMABLE DIVIDER 

2 1101, This circuit divides by any number ‘‘N” from 1 to 100. The selected N is one greater than is shown on the 
1 1110 slide switches. As an example the switches are showing 56, therefore the circuit will divide by 57 with 
0 0111-— this setting. 
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9301 
MSI ONE-OF-TEN DECODER 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 9301 is a multipurpose decoder designed to accept four PHYSICAL DIMENSIONS 
inputs and provide 10 mutually exclusive outputs. The circuit uses TTL for high speed and 
high fan out capability, and is compatible with all members of the CCSL group of digital 
integrated circuits. 


e Multi-function capability 

e Mutually exclusive outputs 

e Guaranteed fanout of 10 TTuL loads over the full temperature range and supply 
voltage ranges 

e High capacitive drive capability 

© Demultiplexing capability 

e Typical power dissipation of 145 mW 


e The input/output characteristics provide easy interfacing with Fairchild DTuL, 
LPDT«L and TTL families (CCSL). NOTES: 


e All ceramic “HERMETIC” 16-pin Dual In-Line* package 1. Leads are intended for insertion in hole rows on 


.300" centers. They are purposely shipped with 
: Des ahs . F i “positive” (375) misalignment to facilitate insertion. 
e Input clamp diodes limit high speed line termination effects 2. Board-drilling dimensions should equal your 


practice for a conventional .020 linch diameter. lead. 


| | | Fig. 1 
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature —65°C to +150°C 

Temperature (Ambient) Under Bias —55°C to +125°C 

Vac Pin Potential to Ground Pin —0.5Vto +7V = 
ce | ee LOGIC SYMBOL 

Voltage Applied to Outputs for high output state —0.5 V to +Vo- value | 

Input Voltage (D.C.) | —0.5 V to +5.5V 


Ag Ag 
I/IO DECODER 

930I 
0123456789 


ORDER INFORMATION 


Specify U6B9301XXX for 16 pin Dual In-Line package where XXX is 51X for the —55°C to +125°C temp- 
erature range, or 59X for the 0°C to +75°C temperature range. 


13121093 4567 


Vec2PINIG GND=PINS- 
Fig. 2 | 


*Fairchild patent pending. 


FKFAIRGCHILD 
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FAIRCHILD MEDIUM SCALE INTEGRATION «+ 9301 


FUNCTIONAL DESCRIPTION 


The 9301 Decoder accepts four active high BCD inputs and provides ten mutually exclusive active low outputs, as shown by Figure 2. The active low outputs 
facilitate memory addressing when inverting drivers are used between decoder and memory elements such as the 9033. 


The logic design of the 9301 ensures that all outputs are high when binary codes greater than nine are applied to the inputs. 
The most significant A, input produces a useful inhibit function when the 9301 is used as a 1 out of 8 decoder. This is illustrated in the 1 out of 32 decoder 
shown in Figure 9. 


The Truth Table and Loading Rules for the 9301 are shown in Table | and Table II. 


TABLE | — TRUTH TABLE TABLE li — 


, LOADING RULES (1 U.L. = TTzL Gate Input Load) 
A, A, A, A, 01234567 8 9 


L LLL -L HHH HdHd4H4H4H4H 
H LLL H L H HHH 4H4HHH sapling 
L HLL | HHLHdHHHHHH — 7 7 

H HLL H HH LH HH HHH sail oe ba 
L LHL H H H H L HH HHH | 

H LHL H H HHH LHH4HH | 
L HHL H H H HHH L4H4H4H . ome 
HHHL | HHH HHHHLWH ours | rawr 
H LLU H HHH HHHHHAL | 
L HLH. H H H H H HHH UHH | 

H HL H HH HH dHd4H4H4H4H 4H 

L L HUH H H H H HHH HHH 

H L HH H H H H HHH UHHH 

L HHH H H H H H HH HHH 

H H H H H H HHH HH4H4H4H 


= High Voltage Level 
= Low Voltage Level 


H 
L 


TABLE Il! — 
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, V., = 5.0V 410%) (Part ##U6B930151X) 


__LIMITS | ; = 
CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS 

MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. 

Vou Output High Voltage 24 27 Volts Veco = 4.5V, oy = —0.6 mA 


SYMBOL 


> 
i > | 
c 

et 

re 

°o 

= 

< 

(oe) 

-—- 

pa¥) 

GQ 

@ 
iF 


Vit 
| 


=> 
a=) 
{omy 
~-- 
rm 
t=] 
» . 
Qa. 
+?) 
f 4 
bam | 
bam | 
© 
P| 
-- 


IR Input Leakage Current 


Turn Off Delay Input to Output 
Turn On Delay Input to Output 


6 —1.10 —1.6 —1.6 


23 #35 |. 
20 30 


Volts Guaranteed input high 
threshold for all inputs 

Volts Guaranteed input low 
threshold for all inputs 


+ V.=04V 


Voc = 5.0V 
C, = 15 pF 


LA 
See Fig. 8 


FAIRCHILD MEDIUM SCALE INTEGRATION «+ 9301 


TABLE IV — 
ELECTRICAL CHARACTERISTICS (T, =.0°C to +75°C, Vi, = 5.0V +5%) (Part #£U6B930159X) 


LIMITS 
SYMBOL CHARACTERISTICS +25°C +75°C UNITS CONDITIONS 
mre ie MIN. TYP. MAX. uk MAX. 
V 


a ee ee ee 

V 
we ee eee 

threshold for all inputs 
MEO Rin OI Ml! SF" 

threshold for all inputs | 
ae Cts 

lr 

eae | Seay 
Pa 


Input Load Current saat a He | mA | Voc = 5.25 V | Yo = | Voc = 5.250 y V- = 0.45 V 
=14T| 09 141] TAT [mA | Voc = 475] *F 

Input Leakage Current yoo = =5.25V, Vp 

Turn Off Delay Input to Output | ms | Voc = 5.0V 


Eee iene OO 
seen 2 
See Fig, 8 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS SWITCHING PERFORMANCE 
INPUTS INPUT CURRENT VERSUS TYPICAL TURN ON DELAY TYPICAL TURN OFF DELAY 
INPUT VOLTAGE VERSUS TEMPERATURE VERSUS TEMPERATURE 
EQUIVALENT CIRCUIT : 48 48 


TURN ON DELAY - ns 


tt - TURN OFF DELAY - ns 


Voc" 55 
Vcc Tat 25°C 
Caueeee 
- SSR Reaee 
3, 0 


0 1,0 2.0 3.0 
Vin > INPUT VOLTAGE - VOLTS 


“55-35-15 5 2 4 65 8 105 12 


wi 
' 
w 
uw 
Ww 
wn 
—_ 


5 5 8 & 65 8 105 12 


9301 1/10 DEC. 


Th - AMBIENT TEMPERATURE - °C Ty - AMBIENT TEMPERATURE -°C 
Fig. 4 OUTPUT CURRENT VERSUS 
OUTPUTS OUTPUT VOLTAGE 
OUTPUT LOW 
EQUIVALENT CIRCUIT Vec=5V 
OUTPUT LOW 
fede dele 28 
—— > 
| ee our output vourace-vous” =” |: PULSE GEN CHARACTERISTICS O125456789 
; OUTPUT CURRENT VERSUS ERE 4 | 
rg OUTPUT VOLTAGE ee at ie Vout 
| OUTPUT HIGH SE WIDTH = 100ns 3121109 | 4567 
OUTPUT HIGH 0 tr=tf<s 15ns 3 
5.0 


AMPLITUDE 8 4V 


PIN 16=5V 7 7 
* INCLUDES ALL PROBE AND JIG CAPACITANCE pin g =GND = 


lyr ~ OUTPUT CURRENT - mA 


xu AUR 
‘eens 
HSER RESE 


“1.0 0 1.0 7.0 9.0 


‘Voyr-ourPurvourace-vors _—_—| Fig. 8 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 
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FAIRCHILD MEDIUM SCALE INTEGRATION «+ 9301 


APPLICATIONS — The 9301 decoder may be used for BCD to Decimal or 3 bit binary to octal conversion as well as many other applications. The | 
general purpose nature of the 9301 is indicated by its use in the following applications. 


Kea Ed a Ea Ey 


A, A2 Az 
1/10 DECODER 
930I 
0123456789 


— GND 


STROBE 


Ao Ay Ao A3 
/10 DECODER 


Ao Ai A2 Az 
1/10 DECODER 


Ao A; Ao Az 


[1/10 DECODER 


I/10 DECODER 


930I 930I 930I 930l 
O | 23456789 0123456789 0123456789] 
ooo weomonolyone ‘4 ¥, ) Ad 
01234567 8 910112 IS 1415 I6 18 20 22 24 26 28 30 


Fig. 9 — ONE-OUT-OF-THIRTY-TWO DECODING 


BCD CODE 


OUTPUT SELECTION | 
BCD CODE 


DECIMAL : 
DIGIT 8421 9421 4221 


A2 
1/10 DECODER 


ocon mo ff & HY =H © 


0123456789 10 1112 13 1415 16 17 18 I9 
OUTPUTS 


Decode any BCD code using two 9301 elements. Any 4 bit BCD code may be decoded 
by selecting outputs as shown in the table. 


Fig.10 — DECODE ANY BCD CODE 
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ADDRESS DATA 


A BC | LINE 


O 
| 
2 
3 
4 
) 
6 
7 


ADDRESS louTPuUT 


Ao Ai Aa Az 
I/10 DECODER 
930I 


X; X3 X5 X7 X) 


Data may be routed from a source to any of 8 outputs by addressing that output. 
All non-addressed outputs remain high. 


Complements of outputs 0 and 1 are available at outputs 8 and 9 respectively. 


Fig. 11— DIGITAL DEMULTIPLEXER 


Ao 


Ay Ao A3 
9301 Wo DECODER 
345678 


O1l1e2 Each output of the 9301 may be considered a minterm of the input code. 
Y O FY Several sums of minterms may be generated economically using discrete 


IC gates and one 9301 decoder. 


saAtJUULU UL 

oe i oe ee eee 

+ABCD+ABCD ~«  f[  |__ 
+ ABCD + ABCD : —< 
ourpur P| LJ L__J- LJ 

ourpeut gC LL 


Fig. 12— MINTERM GENERATOR 
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9304 
MSI DUAL FULL ADDER 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 9304 consists of two independent, high speed, binary 
full adders. The adders are useful in a wide variety of applications including multiple bit 
parallel add/serial carry addition, parity generation and checking, code conversion, and 
majority gating. The circuit uses TTvL for high speed, high fanout operation and is com- 
patible with all members of the CCSL group of digital integrated circuits. 


PHYSICAL DIMENSIONS 


| 
j 
. 3% now, «| 


e Multi-function capability 
° 8ns carry propagation delay 
e Complementary inputs and outputs available 
© Typical power dissipation of 150 mW os == 
® The input/output characteristics provide easy interfacing with Fairchild DTuL, ——-_} 
LPDTuL and Tiul families (CSL). J-o1s mn 
» All ceramic “HERMETIC” 16-pin Dual In-Line* package eee. 
» Input clamp diodes limit high speed termination effects | | '" "300" centers, They are purposely shipped with 


.300" centers. They are purposely shipped with 

“positive” (.375) misalignment to facilitate insertion. 
2. Board-drilling dimensions should equal your 

practice for a conventional .020 linch diameter lead. 


\BSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) | Fig. 1 
Storage Temperature | —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
: ; : LOGIC SYMBOL 
Vec Pin Potential to Ground Pin | —0.5Vto +7V 
Voltage Applied to Outputs for high output state —0.5 V to +V.¢ value 
Input Voltage (D.C.) —0.5 Vto +5.5V 


IRDER INFORMATION 


pecify U6B9304XXX for 16 pin Dual In-Line package where XXX is 51X for the —55°C to +125°C temp- 
rature range, or 59X for the 0°C to +75°C temperature range. 


Voc = PIN 16 
GND= PINS. | 


‘airchild patent pending 
Fig. 2 


EAIRCHILD 


SEMICONDUCTOR: 
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9304 


FUNCTIONAL DESCRIPTION : : 

The Fairchild 9304 logic block consists of two separate high speed carry dependent sum full adders. This design allows a minimum carry propagation time 
when the adders are used in ripple carry applications. The adders are identical except that adder 2 has provision for either active high or active low inputs 
at the A and B terminals. The adders produce a low carry and both low and high sum with active high inputs, a high carry and both high and low sum when 
active low inputs are used. This principle of duality is shown in Figure 12, where the adders are drawn as functional blocks. 


The Truth Table and Loading Rules for the 9304 are shown in Table | and Table II. 


TABLE | — TRUTH TABLES 


ADDER 2 
INPUTS OUTPUTS 
C —B A B, A, | CG Ss 8 


ADDER 1 
INPUTS OUTPUTS 
Co 


B 


: 
t 


© 
eee oe SS eo 


ee, Se SE ee ee 
2 ae A ea ee = A ee oe 
=mcremourermroatr|{|> 
ff Perm re ze aU USE 
mxmomeormrere 


TABLE Il — 


LOADING RULES (1 U.L. = TTuL Gate Input Unit Load) 


INPUTS LOADING 


a A a eS A oe A = oo ooo ee oo ee oe oe 
= ne A A on A oo = 0 oo ol = = 2 od “0 oe 0 ed “2 
pe ee ee es A ee A em OE cee eee A OE oe eee ee Os se ee ee ee 
‘call cael cool coel= “20 col = eel “2 A el oe ee = 0 ee Oe 2 2 ee 2 ee “2 eee ee Oe 2 “ee 
Se A oo A A oO oll oo od oe oe 0 = A oe 2 2 


bo on A es A = ol ood = 0 el ee = 0 ed ee = 0 ee ee 0 0 ed ee 2 2 


pe an oo oe cee cee ee A ss ce ee ee ee Ss es ee eee oe ee Se se ee ee 


et a ie ie le on ee ie A es ee es OR OR ee RY ee Bo OO cc) ei | GR oa ee ae oe 


H = High Voltage Level 
L = Low Voltage Level 
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9304 


TABLE Ill— 
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vo, = 5.0V +10%) (Part ##U6B930451X) 


LIMITS 
CHARACTERISTICS +25°C +125°C UNITS CONDITIONS 
MIN. TYP. MAX. | MIN. MAX. 
Output High Voltage 24 2.7 Poe Veco = 4.5V, lop = —1.2 mA (Pins 7 & 9) 


low = —1.08 mA (Pins 6 & 10) 
Volts lo, = 16 mA (Pins 7 & 9) 

lo, = 14.4 mA (Pins 6 & 10) 

lo, = 11.2 mA (Pins 5 & 11) 

lo, = 12.4 mA (Pins 7 & 9) 

lo, = 11.2 mA (Pins 6 & 10) 

lo, = 8.7 mA (Pins 5 & 11) 


lon = —0.84 mA (Pins 5 & 11) 
Volts | Guaranteed input high 
threshold for all inputs 
Guaranteed input low | 
threshold for all inputs 


Vec = 5.5 V Ve = 0.4 V 
Vp = 5.5 Von 
Voc = 4.5V other inputs 


SYMBOL 


Output Low Voltage 


— 
~ 


| | 
| 2 en 
a= Om 


Input High Voltage 

Input Low Voltage 

Input Load Current —1.6 —1l.1 —1.6 ; 

Input Load Current : —44 —64 4. 

Input Load Current —0.97 —1.24 —1.24 
Input Load Current : —3.88 —4.96 —4,96 


Vin 
IL 


V 


| 
for) 
fa 


ne 
a he 


—1.24 
—4,.96 
Input Leakage Current 15 ~=60 Voc = 5.5 V, Vp = 4.5V 
Input Leakage Current 60 240 240 | * Ground on other inputs 
See Fig.11 
tas | mms | | 


TABLE IV— | 
ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Voc = 5.0 V 5%) (Part 7U6B930459xX) 


| LIMITS 


0°c +25°C +75°C UNITS CONDITIONS 
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. 


Volts | Voc = 4.75V, lo, = —1.2 mA (Pins 7 & 9) 
Veco = 4.75V, loy = —1.08 mA (Pins 6 & 10) 
Veo = 4.75V, lo, = —0.84 mA (Pins 5 & 11) 
Voc = 5.25 V, Io, = 16 mA (Pins 7 & 9) 
Io, = 14.4 mA (Pins 6 & 10) 
Io, = 11.2 mA (Pins 5 & 11) 
Veco = 4.75 V, lo, = 14.1 mA (Pins 7 & 9) 
lo, = 12.7 mA (Pins 6 & 10) 
lo, = 9.85 mA (Pins 5 & 11) 


SYMBOL CHARACTERISTICS 


Output High Voltage 


Output Low Voltage 0.45 | Volts 


-- 
” 


ad 
a 


Volts | Guaranteed input high 
threshold for all inputs 

Volts | Guaranteed input low 
threshold for all inputs 


Voc = 5.25V, V; = 0.45V 


Input High Voltage 1.9 
Input Low Voltage . ia 

Input Load Current —1.0 —1.6 —1.6 

Input Load Current —40 —64 —6.4 

Input Load Current —1.41 —0.9 —141, —141 Voc = 4.75 V, V_ = 0.45 V 
Input Load Current —5.64 —3.6 —5.64 —5.64 Vp = 5.25 V on other inputs 
Input Leakage Current 15 60 60 A Veco = 5.25 V, Vp = 4.5V 
Input Leakage Current | 60 240 240 | * Ground on other inputs 


tas | tS 


V 
V 


1.6 


>a < <= 
_ Oo O 
un ~~ x 


Vp = 5.25 V on other inputs 


> 
nn 


IH 
IL 
tod 


C, = 15 pF 
See Fig. 11 


co 
j=) 
— 
on 
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| s FAIRCHILD MEDIUM SCALE INTEGRATION + 9304 
TYPICAL INPUT AND OUTPUT CHARACTERISTICS 
INPUT CURRENT VS INPUT VOLTAGE 
INPUTS FIG. 3 ~=PINS 1, 2, 3, 4, 12, 15 FIG. 4 ~PINS 13, 14 


EQUIVALENT CIRCUIT iti eare 


Fae Ce 
aan 


lin 7 INPUT CURRENT - mA 


“PET TT TT 
PS 
“} tN 


ae INPUT VOLTAGE - VOLTS 


Vin ~ INPUT VOLTAGE - VOLTS 


er OUTPUT CURRENT VS OUTPUT VOLTAGE 
OUTPUTS FIG. 5 LOW STATE | A 6 HIGH STATE 
0 


LOW STATE HIGH STATE ee sae 
cee cee 
eee seReee 


aaa 
Shel al pinsal ss 


= 3 
s [TTT TTIVitTT os 
4 Cee ee eee 
tet ty Te 
. pat mie ee 
5S © -50 y, 
ranean 
an 0.6 020 02 06 (410 414 710 0 10 3.0 5.0 7.0 9.0 
Voyr ~ OUTPUT VOLTAGE - VOLTS Vout ~ OUTPUT VOLTAGE - VOLTS 
Fig. 7 Fig. 8 Fig. 9 Fig. 10 
TYPICAL CARRY TURN ON TYPICAL CARRY TURN OFF TYPICAL ADD TURN ON TYPICAL ADD TURN OFF 
| DELAY TIME DELAY TIME DELAY TIME | DELAY TIME 
‘s VERSUS TEMPERATURE , VERSUS TEMPERATURE o VERSUS TEMPERATURE ‘ VERSUS TEMPERATURE 
2 Z Bee te thes 
ee a & = 2 
: = a a cee aa 
Es = a ee 
: : Fl Sasa 5 
Z 2 5 12 + | zZ é - 
- Beane Og 
s Po leche lteda ota Si ona Po ales 
ne os 
“ cc 7 5.0V 
(Oe ae ee 
ee 4b Be wee Vee te ee ee ee “55 -35 -15 5.0 25 45 65 8 105 125 55-35-15 5.0 2 0 65 85 105 125 
Ty ~ AMBIENT TEMPERATURE ~ °C . Ty * AMBIENT TEMPE RATURE ~ °C T, ~ AMBIENT TEMPERATURE - °C T, > AMBIENT TEMPERATURE ~ °C 
| Vee Vout 
2.0 kQ | o VIN sy 15V 


a = 
, urtusoo2 Y 
H 
i 


Puise | | _ 
rT uae GND = PIN 8 


+ VIN 5 1.5V 
FREQUENCY = 2 2.0 MHz ° 
PULSE WIDTH ~ 250 ns . oe 
RISE TIME < 15 ns pce: IB vat {va a 
FALL TIME < 15 hs . ' 
AMPLITUDE ~ 4.0 V | , Yout2 sy 1.5V 


*INCLUDES PROBE AND JIG 
CAPACITANCE Vec 


Fig.11— SWITCHING TIME TEST CIRCUIT AND WAVEFORMS | 
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APPLICATIONS — The 9304 dual adder has been designed to be useful in a wide variety of applications such as addition, parity generation and 
checking, code conversion, majority gating and other applications for which this combination of logic gates may be useful. 
capabilities of the Fairchild dual adder can be seen from reference to the applications shown. 


—OR— 


9304 FA 2 | 
S S Co 
© 


Fig. 12— FUNCTIONAL BLOCK REPRESENTATION. 


The principle of duality allows 2 ways of representing each adder. The circuit’ is the same in both. cases but the logic diagrams differ. The dual 


diagrams facilitate logic design and allow a greater understanding of the capabilities of the device. . 


Cin X1 Y} Xo Yo X3  Y3. 
{) e 
LUV —_ 

c 6h OUBTCOi‘*<AA c.6UOU€BTCOSAA C A 

9304 FA 1 9304 FA 2 9304 FA1 

S$ $§ Co $ Co § § Co 

oe e = = 
$, $1 So So $3 $3 


Fig.13—— RIPPLE CARRY PARALLEL ADDITION 
Shown above is a high speed ripple carry parallel addition scheme. 
Only one and-or-not gate relay is incurred at each stage allowing a 
typical addition speed of (N-++1) x 8 ns, where N is the number of bits 
in the word. A similar scheme will work if the negation inputs are used, 
and the design acts as a subtractor when the complement of one vari- 
able is provided. 


The curve shows propagation delay of the ripple Carry Adder drawn 
in Figure 5. Plotted on. the same diagram is .a curve showing. the 
low package count. resulting fi Hom this Ripple Scheme. ae 
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~ PROPAGATION DELAY - ns’ 


PROPAGATION DELAY AND — 
PACKAGE COUNT AGAINST - 


WORD LENGTH FOR : 


~ RIPPLE CARRY ADDITION 


NUMBER OF BITS 


“Fig. 4 


The multifunctional 


“ANNOD JOWNOVd «- 


c OB 
x-1 | 9304 FA 2 = 


$s S$ Cg ~ Ca 
Ch ° TO STAGE 
Ch x +] 
Ce. @ e s . 
VAY Ce 
() : , Par 
Cc €BOUCOA 
9304 FA 2 
S Co 
() 
Sx Cy 


TO PARALLEL ADDER 


Fig. 15 —- ADDITION OF SIX VARIABLES 


The above design shows how the 9304 can be used in carry save arithmetic. Six input variable are reduced 
to two where they can be added in a parallel adder. Delay between inputs and outputs is typically 50 ns, 
allowing extremely high speed computation. Additional variables may be added or the concept can be ex- 
tended to multiplication, division, and various other arithmetic operations. | 


Ago Al A2 A3z Ag As Ag Az Ag 


GND. 
iL ND 
Ul 
BA 


[ec BA c BA c 

| 9304 FA 1 [. 1 9304 FA 1 9304 FA 2 
[S$ Col. |S S$ Co S$ § Co 
a € | 0 © az o O ® 


: GND. 
it 
LY 
Cc B A 
9304 FA 2 
S S Co 
—a— 


ODD PARITY EVEN PARITY 


Fig. 16 — BYTE PARITY GENERATION OR CHECKING Fig. 17 — 4 BIT PARALLEL GRAY TO BINARY CONVERSION 
The 9304 can be used for parity checking or generating. The above A 4 bit parallel binary to gray conversion is shown. The adders can also 
design uses 2 9304’s to generate parity for an 8 bit byte or check be used for other cyclic code manipulations. 


parity over 9 bits. The delay from input to odd parity is typically 35 ns. 
Additional adder blocks can be used to generate or check parity over 
larger word lengths. The concept can also be used for hamming and 
cyclic code generation and checking. 
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: 9306 
MSI UP/DOWN BCD COUNTER 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 9306 is a high speed synchronous 8421 BCD up/down decade counter. It is 
a synchronously presetable, multifunctional MSI building block useful in a large number of counting, digital 
integration, and conversion applications. Seven decades of synchronous operation are obtainable with no 
external gating packages required through an internal carry look-ahead counting technique. 


PHYSICAL DIMENSIONS 


FEATURES: 

¢ SYNCHRONOUS COUNTING AND PARALLEL ENTRY 

e DECODED TERMINAL COUNT =— | 210 

e BUILT-IN CARRY/BORROW CIRCUITRY. “020 = faa 

e TYPICAL POWER DISSIPATION OF 350 mW 7 : 

e THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH FAIRCHILD DTzL, 
LPDTuL, AND TTuL FAMILIES (CCSL). 


e ALL CERAMIC HERMETIC 24 PIN DUAL IN-LINE PACKAGE 
° INPUT DIODE CLAMPING 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Voc Pin Potential to Ground Pin —0.5Vto +7V 
Voltage Applied to Outputs for high output state: : —0.5 V to V.¢ value 
Input Voltage (D.C.) —0.5V to +5.5V 
ORDER INFORMATION — Specify UGN9306XXX for 24-pin Dual In-Line package where XXX is 51X for the LOGIC DIAGRAM 


—55°C to +125°C temperature range, or 59X for the 0°C to 75°C temperature range. 


Voc — Pin 24 
Gnd — Pin 12 


FAIRCHILD 


mrery Tera eTeyW Tes TeT= 
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FAIRCHILD MEDIUM SCALE INTEGRATION + 9306 _ 


FUNCTIONAL DESCRIPTION —A clock buffer and inverter drives the four clocked RS master-slave flip flops in parallel, so that synchronous operation 
is obtained. When the clock input (CP) is low, the slave is steady, but data can enter the master via the R and the S-inputs. During the low to high 
transition of CP, first the data inputs (R and S) are inhibited, so that a later change in the input data will not affect the master; secondly, the now 
trapped information in the master is transferred to the slave and is reflected at the outputs. When the transfer is completed both the master and 
the slave are steady as long as the clock input remains high, and regardless of the logic state at any other input to the device. During the high to 
Jow transition of the clock input, first the transfer path from master to slave are inhibited, leaving the slave steady in its present state, secondly, the 
data inputs (R and S) are. enabled so.that new data can enter the master. As a result of this synchronous operation higher clock frequency is 
possible and much less external logic is required in most applications. Mode selection is accomplished as shown. in the table below. However, several 
restrictions are placed on the manner of selection. First, the transition of CE from high to low or of PE from low to high may only be done when CP 
is high. Second, any change of CD must be done only when CP is high.. The remaining transitions may be made by following the setup and release 
times specified under “Switching Characteristics.” : 


MODE SELECTION SCHEME. LOADING RULES 


(1 U.L. = 1 TTuL input gate load) 


=U 
rm 
co 
Oo 
‘?) 
rm 


Mode | 


| 0 0 0 presetting INPUT FAN IN 
0/0; 1]. presetting CD, CE,, CE,, CE,, 1 Unit Load 
| O} 1] O'|  presetting CE,, CE,, CE, 1 Unit Load 
0; 1] 2 | presetting CP, PE 2 Unit Loads 
1 1 1 count up. : 
1 0 ie?) “eeu down’ Poi his Pos' ks 24 Unit Load 
1 1 0 no change 
1 0 0 no change OUTPUT FAN OUT 
| QW Q, Q., Q,, TC 6 Unit Loads | 


Note: CE = CE,’ CE,* CE," CE,» CE,* CE, 


ELECTRICAL CHARACTERISTICS (1, = —-55°C to +125°C, Voc = 5.0V +10%) 


t 


b> 
* 


a 


CHARACTERISTICS +125°C | UNITS | CONDITIONS & COMMENTS 
eet, ee _ | MIN. MAX 


Volts Veco = 5.5V, Io, = 9.6 mA 
Veco = 4.5V, Io, = 7.44 mA 
1.7 | 1.4 Volts Guaranteed input high 
ee ee eed Er 
Volts Guaranteed input low 
threshold for all inputs 


Input Low Voltage 


Input Load Current 

E,, E,, E,, E;,E,,£,, CD 
Input Load Current 

CP, PE 
Input Load Current 

Por Pi, P., P, 


Boy Eye Ear Ea, Eas Ege GD 
Input Leakage Current 
CP, PE 
input Leakage Current 
Po Pi, P., P, 


Input Leakage Current = | ~T yA 
pA 
4 : uA 
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9306 | 


PHO EVMNAATRATOEINOR O88 100 feleiesin RA LEN DEERME 


LIMITS 


ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Vic = 5.0 V +5%) 
CHARACTERISTICS 


SYMBOL 
Output High Voltage [2430 | 2h 
Outpt Low Volag [eae [2 ome TO 
Vin 
IL 


Input High Voltage 


Input Load Current 


z 
les Boa Pat AI MERE NE 


UNITS CONDITIONS & COMMENTS 


Veo = 4.75 V, loy = —0.36 mA 
525 V, Io, = 9.6mA 


Volts 
Volts 
Volts 


Voc = 4.75 V, lo, = 8.5 mA 
| Guaranteed input high 
threshold for all inputs 
Volts Guaranteed input low 


Nr rtearinaiet nies taeda ah imaeterisoaumaiai ie tandeheaer hat ah 


Ey Ey» Ep» Egy Eqs Eg, CD 


i 
i 
Input Load Current Voc = 5.25 V 
CP, PE Ve = 0.4 V 
Input Load Current 
Po» P,, P,, P; 
Input Leakage Current nA Se 
E,, E,, Ep, Ey Ey Eg, CD 
Input Leakage Current 120 BA Voc = 5.25 V 
CP, PE V2 = 4.5V 
Input Leakage Current : 40 BA 
Poy Pi, Po, Ps | 
SWITCHING CHARACTERISTICS (T, = 25°C) 
| SYMBOL | CHARACTERISTICS =| SIN. =—STYP,, = MAX, | _CUNITS | CONDITIONS & COMMENTS 
tae @ | Tumordewy | 
| ta (| Tun-OnDelay ds 
pa TO [Tum On Delayforte Sid 
ips) [Turon Deayforte PS SSCS*d 
Ce [ Set UpTimetorce ST SSCSCSBSSSSSSCSCSCSCSC~*dC 
[TCE | ReleaseTimeforce Si SSCSC~—~—SS—SBSSCSCSCSSCS~C~“‘—r 
| _SetUpTimetordata «| —SSSStBSSC*d 
i Raease Time orate BSSSC*d 
| _SetUpTimeforPE | CC OSSSCSCSCS~S~S~dSC 
T° [ReesseTine orp Cid 


SET-UP TIME: t, is defined as the minimum time required for the logic level to be present at the logic input prior to the clock transition from low 
to high in order for the flip-flop(s) to respond. | 


RELEASE TIME: t, is defined as the maximum time allowed for the logic level to be present at the logic input prior to the clock transition from low 
to high in order for the flip-flop(s) not to respond. 


RIEL ARAOUEEAANTN HOR RETEAAL PAAR CA MANNS AEE PAYEE ROT ARG RUIN MEE Sas 
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ce —f# -\—f iv 
{C8 _ — + —ty(ce} 
1 | 
tee Ne 


Sf-\<- f+ ooo 


ay —— f- $$$ $1.5 


Fig. 2 


Fig. 3 


PARALLEL INPUT ENABLE | 
COUNT DIRECTION 


@ 
cP = Po Pn Py = 


Po Py Po Py 
9306 1c 
ce UP/DOWN DECADE COUNTER 
X Q; @ a 


COUNT ENABLE 


Po Py Po Pg 
206 1c 
ce UP/DOWN DECADE COUNTER 


%  ® 


Cope Pp Pp. P. Pp 
0 1 2 3 
Cp 


9306 Tc 
ce UP/DOWN DECADE COUNTER 
—% Q; 


Mil TO MORE _ 
: SIGNIFICANT 
DECADES 
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9307 


MSI SEVEN SEGMENT DECODER 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


iENERAL DESCRIPTION — The. 9307 is a Seven Segment Decoder designed to accept 
our inputs in 8421 BCD code and provide the appropriate outputs to drive a seven segment | 
iumerical display. The decoder can be used with seven segment incandescent lamp, neon, 
Hectro-luminescent, or CRT numeric displays. The 9307 is compatible with all other Fairchild 
,CSL devices. 


» CCSL COMPATIBLE 
» AUTOMATIC RIPPLE BLANKING FOR SUPPRESSION OF LEADING EDGE ZEROES 
» LAMP INTENSITY MODULATION CAPABILITY 
' LAMP TEST FACILITY 
' BLANKING INPUT 
ACTIVE HIGH OUTPUTS 
- ALL CERAMIC “HERMETIC” 16 PIN DUAL 
IN-LINE* PACKAGE 


BSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature | —65°C to +150°C 
Temperature (Ambient) Under Bias’ | — 55°C to +125°C 
Vec Pin Potential to Ground Pin —0.5Vto+7V 
Voltage Applied to Outputs for high output state —0.5 V to +Vcc¢ value 
Input Voltage (D.C.) —0.5Vto +5.5V 


RDER INFORMATION 


yecify U6B9307XXX for 16 pin Dual In-Line package where XXX is 51X for the —55°C to +125°C temper- 
ture range, or 59X for the 0°C to +75°C temperature range. 


Fairchild patent pending. 
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PHYSICAL DIMENSIONS 


1. Leads are intended for insertion in hole rows on 
.300" centers. They are purposely shipped with 
‘positive’ (.375) misalignment to facilitate insertion. 

2. Board-drilling dimensions should equal your 

practice for a conventional .020 linch diameter lead. 


Fig. 1 


LOGIC SYMBOL 
7126 3 5 


Ag A, Ap Az LT RBI 


9307 7S DECODER 


-RBOa b 


4 1312 1110 9 1514 


GND=PIN 8 — 
EAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD MEDIUM SCALE INTEGRATION - 9307 


The 9307 seven segment decoder accepts a 4 Bit BCD 8421 code input and produces the appropriate outputs for selection of segments in a seven 
segment matrix display used for representing the decimal numbers 0-9. The seven outputs (a, b, c, d, e, f, g) of the decoder select the correspond- 
ing segments in the matrix shown in Figure 3. The numeric designations chosen to represent the decimal numbers are shown in Figure 5, together 
with the resulting displays for input code configurations in excess of binary nine. 


The decoder has active high outputs so that a buffer transistor may be used directly to provide the high currents required for incandescent displays. 
If additional base drive current is required external resistors may be added from the supply voltage to the seven segment outputs of the decoders. 
The value of this resistor is constrained by the 10 mA current sinking capability of the output transistors of the circuit. 


The device has provision for automatic blanking of the leading and/or trailing edge zeroes in a multidigit decimal number, resulting in an easily read- 
able decimal display, conforming to normal writing practice. In an eight digit mixed integer fraction decimal representation, using the automatic 
_ blanking capability, (0060.0300) would be displayed as (60.03). Leading edge zero suppression is obtained by connecting the Ripple Blanking Output 
(RBO) of a decoder to the Ripple Blanking Input (RBI) of the next lower stage device. The most significant decoder stage should have the RBI input 
' grounded; and, since suppression of the least significant integer zero in a number is not usually desired, the RBI input of this decoder stage should be 
left open. A similar procedure for the fractional part of a display will provide automatic suppression of trailing edge zeroes. . 


The decoder has an active low input Lamp Test which overrides all other input combinations and enables a check to be made on possible display mal- 
functions. The RBO terminal of the decoder can be OR - tied with a modulating signal via an isolating buffer to achieve pulse duration intensity 
modulation. A suitable signal can be generated for this purpose by forming a variable frequency multivibrator with a cross coupled pair of DTuL gates. 


Fig. 3 | Fig. 4 
SEGMENT DESIGNATION TRUTH TABLE 


X H H HH HHH 4H 
L Bees I, ds Es. «6 0 

a 
L LL LIH H HH HHL HO 
HLL LIL HHLELLLL #1 
f b LHL LI/H H LHHLH  H 2 
H HL LIH H HHLLH  H 3 
g L LH LIL HHLLHH H 4 
emer H L H LIH L H HLHH HS 
L H H LIH L H HHHH 4H 6 
e C H HH LIH HHLLLL HZ 
L tL L HIH H HH HHH H 8 
—— H tL L H/H HHH LH HH 9 
LHL HIL LL HHL H- H 10 
d H HL H/L LL HL LH Hd 
L L H H/L HHL LHH - H 12 
H LH H|H L HH LHH 4H 13 
L HH H|LLLHH HH 4H 14 
HHH HIL LLL LLL HIS 


H= HIGH VOLTAGE LEVEL 
L = LOW VOLTAGE LEVEL 
X = EITHER HIGH OR LOW VOLTAGE LEVEL 


Fig. 5 
NUMERICAL DESIGNATIONS 


ao Loading (51X & 59X) 
Awe ee 
ee ee 
| a ae ee ee 


a,b, c,d, e, f, g 
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FAIRCHILD MEDIUM SCALE INTEGRATION - 9307 


TABLE fi — | 
» ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, V.. = 5.0 V 10%) (Part ##U6B930751X) 


LIMITS 


—55°C 5°C +125°C UNITS CONDITIONS 
IN. MAX.] MIN. TYP. MAX. | MIN. MAX. 


+2 
43 44 Volts | Veg =4.5V Io,,=0.0mA (Pins 9-15) — 
3.0 4.0 Veo =4.5V Io, = —70 HA (Pin 4) 
Inputs at threshold voltages (V,, or V,,,) 


Vec = 5.5V Io, =12.5mA (Pins 9-15) 
I5, = 3.1 mA (Pin 4) 

Veo = 4.5V Io, =10mA (Pins 9-15) 
lo, = 2.4mA_ (Pin 4) 

Inputs at threshold voltages (V,, or V,,,) 


Volts Guaranteed input high 
threshold for all inputs 

Volts Guaranteed input low 
threshold for all inputs 


SYMBOL 


CHARACTERISTICS 


i 


a 
rot) 


Vor Output High Voltage 


Vor Output Low Voltage Volts 


] 


Vin Input High Voltage 2. 


Input Low Voltage 


1.1 


44 
3.0 3.0 
7 a 


li 


Input Load Current 
I. (Pins 1, 2, 6, 7) Input Load Current 
I. (Pin 5) Input Load Current 


Ip (Pin 3) Input Leakage Current 
Ip (Pins 1, 2, 5,6, 7) | Input Leakage Current 
|, (Pins 9-15) Available Output Current | —1.4 


loc (Pins 9-15) Short Circuit Current 
tod+ Switching Speed 
Switching Speed 


ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Voc = 5.0 V +5%) (Part ##U6B930759X) 
| LIMITS 


0°c +25°C +75°C UNITS CONDITIONS 
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. 


0.21 0.45 
2.0 


I. (Pin 3) 


Voc =55V V,=04V 


Vp = 9.5 Von 
other inputs 


LA Veco = 5.9 V Vp =45V 
Ground on other inputs 


Inputs at threshold voltages (V,, or V,,,) 


10 25 
2.0 9.0 
—1.4 —1.0 


Voyr = 0.0V Veo = 5.5V 


ol 
i) 
jo) 


Voc = 5.0 V, See Figure 6 


on 
fm] 
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SYMBOL 


CHARACTERISTICS 


as 
SI 


Vou Output High Voltage 43 Volts Veco = 4.75 V Io, = 0.0 mA (Pins 9-15) 


Veco = 4.75 V Io = —70 HA (Pin 4) 
Inputs at threshold voltages (V,, or V,,,) 


ae 
~ 


Volts | Vo. = 5.25V Io, =11.5mA (Pins 9-15) 
lo, = 2.75 mA (Pin 4) 

Veo = 4.75V Io, =10mA (Pins 9-15) 
lo, =24mA_ (Pin 4) 

Inputs at threshold voltages (V,, or V,..) 


Volts Guaranteed input high | 
threshold for all inputs 


Volts Guaranteed input low 
threshold for all inputs 


Vor Output Low Voltage 


—6.4 
—1.5 
—0.75 


0.45 0.45 
Vin Input High Voltage 2.0 2.0 
0.85 0.85 


Vie Input Low Voltage 


on 


I. (Pin 3) Input Load Current 


g = 9.29 on other inputs 


I. (Pins 1, 2, 6, 7) Input Load Current 
I; (Pin 5) Input Load Current 


I, (Pin 3) Input Leakage Current 
Ip (Pins 1, 2, 5, 6, 7) Input Leakage Current 


|, (Pins 9-15) Available Output Current 


Ground on other inputs 


Voyrt = 0.75 V Veco = 4.75V 
Inputs at threshold voltages (V,, or V),,) 


Voc = 5.0 V, See Figure 6 


O1 Ro 
Oo 


i 
ws 
| 
roman 
f 
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> 
© 
| 
a 
© 
— C1 
Oo O&O 


ts, Switching Speed 
od— Switching Speed 


Short Circuit Current 


> 


C1 
©? 
. 
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lyr ~ OUTPUT CURRENT - mA 


loyr ~ OUTPUT CURRENT - mA 


| FAIRCHILD MEDIUM SCALE INTEGRATION + 9307 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 
INPUT CURRENT VERSUS INPUT VOLTAGE 
Ay» Ay, Ay, A, INPUTS 


INPUTS 


Equivalent Circuit 


Ty 7 INPUT CURRENT - mA 


U6B930751X (—55°C to +125°C) 
OUTPUT IN HIGH STATE 


a, b, c, d, e, f, g 
_OUTPUTS 


, “ECE 


—_ OUTPUT VOLTAGE - VOLTS 


OUTPUT IN LOW STATE 


a, b, Cc, d, €, f, g 
OUTPUTS 


INPUTS AT THRESHOLD VOLTAGES (Vj, or Vi) | | 


ec | 
Tey eee |e 
Roe De Alecia cash (ee [ae 
= 
30 ae 
me 
PAS : 
oO 
— 
= 
20 5 
z Hi 
‘p 
10 ag oe 
LA I | 
0 0.2 0.4 0.6 0.8 1.0 1.2 


Vout ~ OUTPUT VOLTAGE - VOLTS 


ne 2a eee 
a 


8.0 


4.0 


LT INPUT 


ele ted 
eee eee 


I yy 7 INPUT CURRENT - mA 


-1.0 0 


Vin - INPUT VOLTAGE - VOLTS Vin - INPUT VOLTAGE - VOLTS 


OUTPUT CURRENT VERSUS OUTPUT VOLTAG 


a, b, ¢, d, €, f, g 
RBjour, OUTPUT OUTPUTS 


loyr ~ OUTPUT CURRENT - mA 


“1.0 0 1.0 


Vout ~ OUTPUT VOLTAGE - VOLTS Voyr 7 OUTPUT VOLTAGE - VOLTS 


a, b, c, d, a g 
RBjour) OUTPUT OUTPUT 


TTT posse 


12 


ani 4.5V, Ty = 55°C 


lout 7 OUTPUT CURRENT - mA 


Y| ee 


CO 
CATE 


Vout ~ OUTPUT VOLTAGE - VOLTS 


Qo 


2 
one OUTPUT VOLTAGE - VOLTS 


OUTPUTS 


Equivalent Circuit 


Voc 


| yy ~ OUTPUT CURRENT - mA 


2 


I yyy ~ INPUT CURRENT ~ mA 
t ’ i] 


RBany INPUT 


i) 
e 


Vin ~ INPUT VOLTAGE - VOLTS 


E 
U6B930759X (0°C to +75°C) 
OUTPUT IN HIGH STATE 


RBiour) OUTPUT 


Vout ~ OUTPUT VOLTAGE - VOLTS 


OUTPUT IN LOW STATE 


RBiour, OUTPUT 


Vout ~ OUTPUT VOLTAGE - VOLTS 


| 7 | FAIRCHILD MEDIUM SCALE INTEGRATION ¢ 9307 | 


Fig. 6—SWITCHING CIRCUIT AND WAVEFORMS 


0 Veg=5:0V 


DTyL9946 


Pulse generator characteristics: : 
Amptitude = =3.0V . 
Freq. == 500 kHz 


Vin 1:3V 1.3V 
Pulse width = 1000 ns oa | ) 
t.=t, << 15 ns : aes | er 
* Includes probe and jig capacitance one 1.3V 1.3V 


APPLICATIONS sux 199K 


' 3 'o' 14 io 
: 


Ag Aj A2 A3 LT RBI Ao Ay Ao Ag LT RBI 
‘5 ‘ 


9307 7S DECODER > 9307 7S DECODER 


RBOa bo c doef g RBOa boc de f g 


To remaining segments 
via driving circuitry 


i : 
an TO REMAINING SEGMENTS 
VIA BUFFER CIRCUITS 


yt 
—aa— E.L. Display | R 
Segment . | eee ee | 


= Display 
The current sinking 


Segment 

capability of the 9307 

TO CATHODE makes it possible to 

OF OTHER SCRS add a resistor externally 
to increase the drive to 
the buffer transistor if needed. 

Fig. 7 | Fig. 8 7 
9307 Seven Segment Decoder driving Electro-Luminescent Display. 9307 Seven Segment Decoder driving Incandescent lamp Display. 


8421 BCD CODE DECADES 
Ay Aa Ag Ag B, By By By C) Cy Cy Cg D, Dy D4 Dg 


INTENSITY 
MODULATION 


%9936 © “AERAlll : ; 
LAMP 
TEST 

C) © C) © 


Ay Ay Ap Ag LT RBI 


Ao Ay Ao A3 LT RBI 


Ao Ay Ag Ag LT RBI 


Ay Ay Ap Ag LT RBI 


9307 7S DECODER 9307 7S DECODER 9307 7S DECODER 9307 7S DECODER 


oe 
RBOa bcdef 8 


RBOa bcdeif & ayer RBOa bcdeft ¢g 


et @ @ @ § @ 4 ¢ fr © © @ @ 6 ee Sea eat t @ @ @ @ 8 4 
8 @€ € ¢€ € 8 i © 8 8 86 br @ § Oop t 


LEAST SIGNIFICANT DECADE TO SEVEN SEGMENT DISPLAY LAMPS VIA DRIVING CIRCUITRY MOST SIGNIFICANT DECADE 


Fig. 9—FOUR DECADE SEVEN SEGMENT INTEGER DISPLAY SCHEME 


This schemé incorporates automatic blanking of leading edge zeroes and intensity modulation using an 
external variable fond cycle signal. 
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9308 
MSI DUAL FOUR-BIT LATCH 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The MSI 9308 is a Dual 4-Bit Latch designed for general purpose storage applica- 
tions in high speed digital systems. The 9308 uses TTuL technology and is CCSL compatible. All inputs 
incorporate diode clamps to ground to reduce negative line transients. All outputs have active pull-up circuitry 
to provide high capacitive drive and low impedance outputs in both logic states to provide good A.C. noise 
immunity. | 70 AK. 


PHYSICAL DIMENSIONS 


FEATURES 


e ACTIVE LEVEL LOW ENABLE GATE INPUTS 

e OVERRIDING MASTER RESET 

e 25 ns THROUGH DELAY 

e THE INPUT/OUTPUT CHARACTERISTICS PROVIDE DIRECT INTERFACING WITH FAIRCHILD 
DT ul, LPDTuL, TTuL, AND MSI FAMILIES (CCSL). 

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature . —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vec Pin Potential to Ground Pin —0.5V to +7V 
Input Voltage (D.C.) (See Note 1) —0.5 Vto +5.5V 
Input Current (D.C.) (See Note 1) —30 mA to +5 mA 
Voltage Applied to Outputs (Output High) —0.5 V to +V.- value 


Output Current (D.C.) (Output Low) +30 mA 
NOTE 1: Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


LOGIC DIAGRAM 


DESCRIPTION OF LATCH OPERATION — Data can be entered into the latch when both of the enable inputs 
are low. As long as this logic condition exists, the output of the latch will follow the input. If either of the 
enable inputs goes high, the data present in the latch at that time is held in the latch and is no longer 
af-ected by the data input. | 


23 4 6 8 10 1415 16 18 20 22 


E Dy 0y 02 O37 FE 0p 0 0) 03 


The master reset overrides all other input conditions and forces the outputs of all the latches low when a 
low signal is applied to the master reset input. 


ORDER INFORMATION — Specify U6N9308XXX for 24-pin Dual In-Line package where XXX is 51X for the - 


—55°C to +125°C temperature range, or 59X for the 0°C to +75°C temperature range. 


9308 4 BIT LATCH 1 9308 4 BIT LATCH 2 
MR Q Q, Q O35) FR Q 0, Q Oy 


1 5 7 911 13 17 19 21 23 


Veco = Pin 24 
Gnd = Pin 12 


Electrical Characteristics on Page 2. 


ace ke eee 
-AIRCHILD 


a | 
SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 4d GHASIGH OC EAUACHILD CAMERA ANG HATHOMENT CoaroaAtiOn 
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TABLE | — 
saa dlabuta ethics (1, = miss to +125°C, Neo = == 5.0 V + 10%, See Note 1) (Part #U6N930851X) 


SYMBOL CHARACTERISTICS 


LIMITS. 
—55°C +25°C +125°C UNITS CONDITIONS 
MIN. MAX. MIN. TYP. MAX. MIN, MAX. 
2.4 Ve cHAsy, low = —0.6 mA 
Inputs at threshold voltages (V,, or V,,,) 
(See Note 2) _ 
Veo = 5.5V, Io, = 14.4 mA 
Veco = 4.5V, Io, = 11.2 mA 
Inputs at threshold voltages (V,, or V,,.) 
(See Note 2) 


Input vigh Voltage Volts Guaranteed input high 
threshold for all inputs 

Input Low Voltage Guaranteed input low 
threshold for all i nputs 


Input Load Current | Yer OAv =0.4V 


Output High Voltage 


- Output Low Voltage Volts 


E,, E, and MR Inputs 
Input load Current erates ; 0.0 V (See Note 3) 
D Inputs | 


Input Leakage Current 
E,, E, and MR Inputs 


Input Leakage Current 
D Inputs 


Power Supply Current Veo = 5.0V all outputs low 
inputs disabled 


ELECTRICAL CHARACTERISTICS (T, = 0°C u +75°C, Vog = 5.0V pais See Note rat Sibel 


ae | . : +-75°C UNITS CONDITIONS 
‘MIN, MAX. MIN. TP. MAX. | MIN. MAX. 


Inputs at threshold woliaane (Vi, or V,.4) 
(See Note 2) 


Veco = 5.25 V, sir 14.4 mA 
Veo = 4.75 V, Igy = 12.7 mA 
Inputs at threshold voltages (V,, or V,,.) 
(See Note 2 


Guaranteed input high 


Input High Voltage 

| threshold for all inputs 
Input Low Voltage : So Guaranteed input low 
| ce oe 7 | | threshold for all inputs 


Input Load Current Voc = 5.25 V pVe= OMY = 0.45V 
V, == 0.0 V (See Note 3) 


EE, and MR Inputs 
Voc = 5.25 V, Vp = 4.5V 


Input Load Current 
Ww Veco = 5,0V all outputs low 
| | inputs disabled 


Voc = 5.5V, Vp = 4.5V 


SYMBOL CHARACTERISTICS 


D Inputs 
Input Leakage Current 
E,, E, and MR Inputs 
Input Leakage Current 
Din puts 


NOTE 1: Units are pulse tested. 

NOTE 2: Output Voltages are guaranteed for either the input enabled or input disabled case. 

NOTE 3: This current is measured at V,,, = 0.0 V to insure that no current is being absorbed by the device internally. The maximum value given guarantees that the maximum 
instantaneous current that can flow out of the input at V,, = 0.4 V is 2.4 mA. © 
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9308 SWITCHING WAVEFORMS 


STORING A ONE. 
E,= GND 


E,=GND 


= ——. 


All delays are measured with V.- = 5.0 V applied to Pin 24 and Pin 12 grounded. The active input is driven by a 9002 TTuL gate with the output loaded 


with 15 pF. All outputs are loaded with 15 pF. 


Min. time that data 


. must be present before 
enable to not increase t, 


- Delay from enable to 
output turning off 


Min. enable pulse 
width to store a ONE 


Min. time that data 
must remain constant 
after removal of enable 


Min. time that data _ 


must be present before 
the enable to not increase t, 


Delay from enable 
to output turning on 


NOTE 4: Limits indicated by X will be shown 


LOADING RULES 


es a ee 


INPUTS Dy» D,, Dz» D, 
MR, E,, E, 


Qo 2), Q,, Q; 


OUTPUTS 


APPLICATIONS 
STROBE 


9308 4 BIT LATCH 1 
MR OQ % QO 3 


Min. enable pulse 
width to store a ZERO 


Min. time that data 
must remain constant 
after removal of enable 


on final data sheets. 


AND-OR ENABLE SHOWING ACTIVE LEVEL 


LOW ENABLE GATE UTILITY 
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9308 AS A HOLDING REGISTER IN COUNTING AND DISPLAY APPLICATIONS 


CLOCK 


HOLD 


LAMP TEST 


SINGLE MASTER/MULTIPLE SLAVE FLIP-FLOP 


CLOCK 


¥,9016 


SLAVE REGISTER 
ADDRESS INPUT BUSSES 


Ay Ay Ag hy 
9301 1/10 DECODER 


E Dg Dy 04 03 
9308 4 BITLATCH 2 § REGISTER 7 
| Pt ob FPR 80% a os 
11 PTT 


le 

E 09 Dy Dy 03 

9308 4 BIT LATCH 1 § REGISTER 1 
MR Op) 0) 
.Qg 


O | 6 
CepPE Po Py Po Py CepPE Po Py Po Py 


Cey: 9310 UP DECADE COUNTER TC ih 9310 UP DECADE COUNTER TC 
sonnei O 4 6% 


| gh ese ot 
i 
E 0g Dy D2 03 E Dp Dy D2 D3 
9308 4 BIT LATCH 1 9308 4 BIT LATCH 2 
MR % Q Q 3 MR Q Q Q) Q 


il 


Ay Ay Ay Ag LT RBI 


a 


Ao Ay Ao Ag LT RBI 


9307 7 SEGMENT DECODER 9307 7 SEGMENT DECODER 
RBOa bo cdief g RBOa becdef g 
C) . C) 
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9309 


~ MSI DUAL FOUR: INPUT MULTIPLEXER 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 9309 is a monolithic, high speed, dual four-input digital multiplexer circuit, 
constructed with the Fairchild Planar* epitaxial process. It consists of two multiplexing circuits with common 
input select logic, each circuit contains four inputs and fully buffered complementary outputs. In addition to 
operating as a multiplexer, the 9309 can generate any two function of three variables. Active pullups in the 
outputs ensure high drive and high speed performance. Because of its high speed performance and on-chip 
select decoding, the 9309 may be cascaded to multiple levels so that any number of lines can be multiplexed 
onto a single output buss. The circuit uses TTuL for high speed, high fanout operation and is compatible 
with all other members of the CCSL family of digital integrated circuits. 

FEATURES 

© MULTIFUNCTION CAPABILITY 

e 25 ns THROUGH DELAY 
© ON-CHIP SELECT LOGIC DECODING 

e FULLY BUFFERED COMPLEMENTARY OUTPUTS 

e THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH FAIRCHILD DTvL, LPDTzL, 

TTL, AND MSI FAMILIES (CCSL). 
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias ~—55°C to +125°C 
Vec Pin Potential to Ground Pin 0.5 Vto+7V 
Voltage Applied to Output when output is high 0V to +V.¢ value 
Input Voltage (DC) (See Note 1) —0.5V to +5.5V 
Input Current (DC) (See Note 1) | —30 mA to +5 mA 


Current into Output when output is low c -+-30 mA 
Note 1-—either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


ORDER INFORMATION — Specify U6B9309XXX for 16-pin Dual In-Line package or U3L9309XXX for 16-pin 
Flatpak, where XXX is 51X for the —55°C to +125°C temperature range, or 59X for the 0°C to +75°C 
temperature range. 


LOGIC DIAGRAM 


9309 
Dual four input. multiplexer — 
Logic diagram 


DUAL IN-LINE PACKAGE 
mal 


pee 
™ 


.200 MAX. 
.. .375 NOM, a 


7 


4 


NOTES: 


1. Leads are intended for insertion in hole rows on 
.300” centers. They are purposely shipped with 
“positive” (.375) misalignment to facilitate insertion. 


Fig. 1 


FLAT PACKAGE. 


TOP VIEW 


LOGIC SYMBOL 
now 9 4 5 6 7. 


Sol0a ta '2a '3a! op hy 'an bp 
9309 DUAL 4 INPUT MULTIPLEXER 
{ 
a Zh Zp 


2 1 
GND = PIN 8 


Fig. 3 


*Planar is a patented Fairchild process. 


Scenery 
FAIRCHILD 


i 
SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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FAIRCHILD MEDIUM SCALE INTEGRATION 9309 _ 


FUNCTIONAL DESCRIPTION 

The 9309 dual four input multiplexer is a member of the Fairchild family of compatible Medium Scale Integrated (MSI) digital building blocks. it 
provides this family with the ability to select two bits of either data or control from up to four sources, in one package. 
The 9309 dual four input multiplexer is the logical implementation of a two-pole four-position switch, with the position of the switch being set by the 
logic levels supplied to the two select inputs. Both assertion and negation outputs are provided for both multiplexers. The logic equations for the 
outputs are shown below: 
Zo = Mog ° S) * So + ty 2% S$) % Sp + byg * 5) * So + ha ° 5) * Sp 
Zi = Ion ° S, * So + Nip 2 S, * So + ley * S, * Sp + Ip ° S, ° SS 
A common use of the 9309 would be the moving of data from a group of registers to a common output buss. The particular register from which the 
data came would be determined by the state of the select inputs. 

TRUTH TABLE 


SELECT INPUTS INPUTS | OUTPUTS 


a 
iS) 
@ 


L L L H 

L L H L 

H L L H LOADING RULES 

H L H L (1 U.L. = 1 TTL gate input load) 

L H : 

L H ° : INPUTS LOADING 
H H L H lar biar boar Ioae 

H H H L lobe ibe babe ape 


s; 


FANOUT AT LOGIC LEVEL 


OUTPUTS HIGH LOW 


20 ULL. 10 ULL. 
, 18 ULL. 9 ULL. 


EZmertirer 
<<< << xX Ee 
<>< >< >< Er x x 
>< >< rm >< x Ke >< 
= rm &< >< >< >< KO 
rere reite 


L = low voltage level 
H = high voltage level 
X = either high or low logic level 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


- Yeo 
EQUIVALENT CIRCUIT | 


: : OUTPUT CURRENT VERSUS | OUTPUT CURRENT VERSUS 
INPUT CURRENT VERSUS | — OUTPUT VOLTAGE OUTPUT VOLTAGE 
INPUT VOLTAGE (OUTPUT HIGH) ae - (OUTPUT LOW) 
2.0 20 100 
Vec =5.0V 
INPUTS OPEN 
0 i _* 
eg eo 
3-4.0 i 3 
So z 
=z || 3” 
a -6,0 4 
ZL 3 
4s - a 
-10 | 0 
-2.0 0 2.0 4.0 6.0 8.0 0 0.5 1.0 0.5 2.0 
Vy 7 INPUT VOLTAGE - VOLTS Voyr ~ OUTPUT VOLTAGE * VOLTS 
Fig. 5 Fig. 6 Fig. 7 


CONDITIONS 


Voe = 4.5V Io, = —1.2 mA (Pins 1 & 15) 
Veo = 4.5V Io, = —1.08 mA (Pins 2 & 14) 
Inputs at threshold voltages (V,, or Vu) 

| as pér truth table 
Veco = 5.5V Io, = 16.0 mA (Pins 1 & 15) 

| lo, = 14.4 mA (Pins 2 & 14) 
Nee = 45 Volo, = 12.4 mA (Pins 1 & 15) 

lo, = 11.2 mA (Pins 2 & 14) 

rapt at threshold voltages (V,, or V,,,) 
= per truth oe 


Veo = BBV Ve = 0.4V 
Input selected 


dp (al inputs) Input Leakage Current Voc = 5.5 V Vp = 4.5 V 
| _ | Input not selected 


ee = a | Voc=50V— Allinputshigh. 
it (S, to Z,) Satin S eed 
ni Voc = 5.0V, C, = 15 pF, See Figure 5 


tod (S, toZ,) | Switching Speed 


*“Puise tested 


ELECTRICAL CHARACTERISTICS® (T, = 0°C to +75°C, Vec = 5.0 V 28%) (Part No. UXx830959%) 


LIMITS “Sd 
SYMBOL CHARACTERISTICS +75°C | UNITS CONDITIONS - 
|MIN. MAX. | 


Output High Voltage Volts | Veg = 4.75 V Io, = —1.2 mA (Pins 1 & 15) 
Veco = 4.75V Io, = —1.08 mA (Pins 2 & 14) 
Inputs at threshold voltages (V,, or V,,,) 
as per truth table 
| Mi | Input High Voltage 


Output Low — Volts | Veg = 5.25 V Io, = 16.0 mA (Pins 1 & 15) 
| lo, = 14.4 mA (Pins 2 & 14) 
| Voc = 4.75 V Io, = 14.1 mA (Pins 1 & 15) 
. lo, = 12.7 mA (Pins 2 & 14) 
Inputs at threshold voltages (V,, or V,..) 


as per truth table 


Input High | Input High Voltage = Guaranteed input high threshold for all inputs 
Input | Input Low Voltage = Voltage a Guaranteed input low: threshold for all inputs 
IL | Input Low Voltage \ 


I. (all inputs) Input Load Current “10 —1. Voc = 5.25V (Ve = 0.45V 
‘ Input selected 
HA 


Ip (all inputs) Input ankaas Current — Veo = 5.25V0 Ve =45V 
Input not selected 7 


bok Voc Current f 4 pMA | Voc =5.0V — Allinputs high 
es (S, to Z) Swi ing Speed_ , Ne! Voc = 5.0V, C, = 15 pF, See Figure 5 - 
_ (Sp to Z,) | acta adda : | 


*Pulse tested 
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~ (gg to Z,) - TURN ON DELAY TIME - ns 


tya+'Spto Zo) - TURN OFF DELAY TIME - ns . 
4 


Vin-Sp 
(PIN 13) 


Vout 2 
[PIN 15] 


TURN OFF DELAY TIME VERSUS 
AMBIENT TEMPERATURE 
: (So to Z:) 


TURN ON DELAY TIME VERSUS 
AMBIENT TEMPERATURE 
(hoa to Z;) 


toar So to Z, 
CONDITIONS 
Pins 3, 12 = GND. 
Pin1l = Vo. 


1.5¥ 1.5V 


td: tod- 


T, ~ AMBIENT TEMPERATURE - °C 


Fig. 9 


Ty ~ AMBIENT TEMPERATURE ~ °C 


Fig. 12 


SWITCHING WAVEFORMS 


All input waveforms are output of TTuL 9000 series gates loaded with 15pF. All outputs are loaded with the same capacitance (referred to as C,) 
and only with capacitance. 


Fig. 8 — WAVEFORMS 


toa; So to Z, 


CONDITIONS 
Pins 3, 12 = GND. 
Pin 11 =Voo 
Vin'So 1.5V 1.5V 
{PIN 13) tpd-|<— tpd: paz 


VourZ 
(PIN 14) 1.5¥ 1.5V 


SWITCHING CHARACTERISTICS 


TURN ON DELAY TIME VERSUS 
TEMPERATURE 
(So to Z,) 


tog 7 (S, to Z,) - TURN ON DELAY TIME - ns 


"Ty > AMBIENT TEMPERATURE ~ °C 
Fig. 10 
TURN OFF DELAY TIME VERSUS 


AMBIENT TEMPERATURE 
(So to Z.) 


Ty AMBIENT TEMPERATURE - °C 


Fig. 13 


its ae | 
Fe a 
(nth sie 
“55 25 125 


tras lao to Z, 


CONDITIONS 
Pins 3, 13 = GND. 
Vintg SY 1.5¥ 
[PIN 12) tpd- tee —— 
Your? 7 


(PIN 14)" 1.5V 1.5V 


TURN OFF DELAY TIME VERSUS 
AMBIENT TEMPERATURE 
(hee to 2.) . 


+(T,, toZ,) - TURN OFF DELAY TIME - ns 


T, ~ AMBIENT TEMPERATURE ~ °C 


Fig. 11 


TURN ON DELAY TIME VERSUS 
‘ AMBIENT TEMPERATURE 
g (So to Z.): 
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] 
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Sgda Na '2n Mas a 
o 9308 QUAL 4 INPUT MULTIPLEXER 
2 ly \ 2 z 
BIT a BIT b 


OUT OUT 


Fig. 12 — MULTIPLEXING TWO BITS FROM SIXTEEN SOURCES 


This diagram shows the interconnection of five 9309 dual four bit multiplexers to provide switching of two bits of data 
from one of sixteen words onto a two bit data. buss. The selection of which word will be transferred to the buss is made 
by the address supplied to the So, S,, S, and iF inputs. As an example: if twelve bit words are to be transferred to a 
twelve bit buss, the above diagram would: be sapested six times. Notice that the negative outputs are used at both levels 
resulting in the assertion output (negation of the negation) at a higher speed due to the fact that the through delay is 
less on the negation output. 


if the word selecting address is held in four TTul flip flops (two dual packages) enough load capability is available to 
select between sixteen, sixteen bit words. 


ADDEND INPUT ADDENO INPUT 


CARRY If 


CARRY 70 MORE SIGNIFICANT STAGE 


ane SHIFT LEFT IW 
seta ‘a ‘20 Mat a en) 
‘ ee 9308 OUAL 4 veut CRA TIPLEXER 
ikaw : 
: ee aaa 


OPERATION CONTROL LINES 


mi: SHIFT RIGHT OUT 
> fe) i 
e 


ACCUMULATOR OUTPUT ACCUMULATOR QUTPUT 


| Fig. 13 — GENERAL PURPOSE ACCUMULATOR : 
A fast, general purpose accumulator for computer applications is capable of: 1) shift left; 2) add; 3) shift right and 4) complement operations. Only 
three packages are required to construct two stages of the general purpose accumulator (Figure 1). 
The D input capability of the 9022 is utilized here to allow each flip flop of the accumulator to accept the data as presented by the 9309 multiplexer. 
Under the operation code instructions the multiplexer provides an input to the 9022 from: 1) adjacent stage to the right for a shift left operation; 


2) adjacent stage to the left for a shift right operation; 3) output of adders for add operation and 4) Q outputs of 9022 for the complement opera- 
tion. The operation code at the right of Figure 1 shows the instruction codes to perform the various operations. 


The accumulator should be capable of 20 to 25 MHz operation. 


stiles ai eae ee 
‘ CLOCK 
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FAIRCHILD MEDIUM SCALE INTEGRATION 9309 — 


Yee 
RAM e eR ee GRA ERE 
sete ha ‘2p ‘sa! tom te iz selte ‘ta "zn fat tom hy tan ty 
$300 BUA, 4 OH UT MULTIPLEXER 9309 DUAL 4 ONPUT MULTIPLEXER 
wh ar? ir 2 z, z t 
=i 
SWITCH 
SERIALIZER/PATTERN GENERATOR 


9309 OUAL 4 SOPUT MULTIPLEXER 
%™ ;, 2 


2, 


18002 


OUTPUT 


RESYNCHRONIZER 


Fig. 14 — 16-BIT PATTERN GENERATOR 


This application illustrates the use of 9309 and 9020 in the design of one channel of a 16 bit pattern generator. Each channel requires 1/4, 9020, 
1 9002 and 214 9309. Each channel consists of a switch serializer/pattern generator and resynchronizer sections with a modulo 16 binary counter 
common to all channels. . | .. 

The two. least significant bits and two most significant bits of the counter control the first and second stages of multiplexing respectively. In this 
manner four bits are multiplexed on each of the four lines from the first stage to the second stage. Every four clock times a new input line containing 
four multiplexed bits is selected by the second stage of the serializer thus serializing the 16 input bits from the switches. 


The resynchronizer flip flop is used to eliminate decoding spikes. 


e ® 

PE Po P, Po Py PE Po Py Py Py 
S316 UP BINARY COUNTER TC O36 UP GIMARY COUNTER TC 
wm % G 2% 2, wm % o ® 2 


Sglde ‘a '2n 130 ton fy lan 
9309 DUAL 4 BOPUT MULTIPLEXER 


MULTIVIBRATORS 
fy-tg. 
9601 
RETRIGGERABLE ONE-SHOTS 


OPERATION CODE. LIST © , Fig. 15 — NON-LINEAR COUNTER 


So. S|. “a INSTRUCTION - _—- The rate of the non-linear counter depends on the multivibrator clock frequency 
0 0 SHIFT LEFT. _. Selected under control of the three most significant bits of the counter. This 
1 O ° ADD _ * . makes the count rate a function of both the count value of counter and frequency 
0 1  . SHIFT RIGHT | of clock multivibrator selected. 
1 1 COMPLEMENT | Clock multiplexing is accomplished by a 9309 dual 4-input multiplexer and one 
H oa ey Le “gr re _ 9002 quad gate. Eight line segments representing clock rates of the multivibrators 


' may be adjusted in slope to approximate a non-linear function. 
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9310 
MSI BCD DECADE COUNTER 


A FAIRCHILD OER EE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 9310 is a high speed synchronous 8421 BCD decade counter. It is a syn- 
‘chronously presetable, multifunctional MSI building block useful in a large number of counting, digital 
integration, and conversion applications. Several decades of synchronous operation are obtainable with no 
external gating packages required through an internal carry look-ahead counting technique. 


FEATURES: 

e SYNCHRONOUS COUNTING AND PARALLEL ENTRY 

e DECODED TERMINAL COUNT 

e BUILT-IN CARRY CIRCUITRY 

e TYPICAL POWER DISSIPATION OF 300 mW 

e THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING wiTH epnenrs DT ul, 
~ LPDTuL, AND TTL FAMILIES (CCSL). 

e ALL CERAMIC HERMETIC 16 PIN DUAL IN-LINE PACKAGE AND FLAT PACKAGE 

e INPUT DIODE CLAMPING ~— 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


_ Storage Temperature —65°C to +150°C 
. Temperature (Ambient) Under Bias 2 ae | —55°C to +125°C 
Voc Pin Potential to Ground Pin —0.5Vto+7V 
Voltage Applied to Outputs for high output state | —0.5VtoV., value 


. Input Voltage (D.C.) = 0.5 Vto +5.5V 


ORDER INFORMATION — Specify U6B9310XXX for 16-pin Dual In-Line Package, U3L9310XXX for 16-pin Flat 
Package where XXX is 51X for the —55°C to +125°C temperature range, or 59X for the 0°C to 75°C 
temperature range. 


LOGIC DIAGRAM 


CepPE Po P; Po Py 
Cey 9310 


14°13 12 11 


Veo = Pin 16 
Gnd = Pin 8 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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PHYSICAL DIMENSIONS 


DUAL IN-LINE PACKAGE 


| 2a os MIN. 


NOTE: 

1. Leads are intended for insertion in hole rows on 
.300" centers. They are purposely shipped with 
“positive” (.375) misalignment to facilitate insertion. 


FLAT PACKAGE 


FAIRCHILD 
(Re: Sopepnren arenes 


SEMICONDUCTOR 


_ A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD MEDIUM SCALE INTEGRATION + 9310 | 


FUNCTIONAL DESCRIPTION — A clock buffer and inverter drives the four clocked RS master-slave flip flops in parallel, so that synchronous operation. 
is obtained. When the clock input (CP) is low, the slave is steady, but data can enter the master via the R and the S inputs. During the low to high 


transition of CP, first the data inputs (R and S) are inhibited, so that a later 


change in the input data will not affect the master; secondly, the now 


trapped information in the master is transferred to the slave and is reflected ‘at the outputs. When the transfer is completed both the master and 
-the slave are steady as long as the clock input remains high, and regardless of the logic state at any other input to the device. During the high to 
low transition of the clock input, first the transfer path from master to slave are inhibited, leaving the slave steady in its present state, secondly, the 


data inputs (R and S) are enabled so that new data can enter the master. 
possible and much less external logic is required in most applications. Some 
of CEP or CET from high to low or of PE from low to high may only be done 
the setup and release times specified under “Switching Characteristics.” The 


Note: CE (count enable) = CEP ¢ CET 
TC = CET e Q, ¢ Q, °Q,°Q, 


As a result of this synchronous operation higher clock frequency is 
restrictions are placed on the manner of selection. First, the transition 
when CP is high. The remaining transitions may be made by following 
asynchronous MR clears the counter independent of any \other input. 


LOADING RULES 


CCSL LOAD AND DRIVE FACTORS 


24/20 8/6.7 
93 4 5 6 
12/10 7 CepPE Py Py Po Py 
10 Cey 9310 TC 15 72/60 
24/20 |) Jom y 4 0 


1 14 13 12 
72/60 
Vcc = Pin 16 
Gnd = Pin 8 


C to +125°C, Vic = 5.0 V + 10%) 


ELECTRICAL CHARACTERISTICS (T, = —55° 


SYMBOL CHARACTERISTICS 


Output Low Voltage 


Input High Voltage 


Output High Voltage 


2.4 
0 


24 27 
02 04 
—1.0 —16 


Input Load Current —1.6 


MR, CEP 

2 |. Input Load Current —2.0 —3.2 
CP, PE, CET 

41, Input Load Current —0.7 —1.07 


Po, Pi, Po, Ps 

Input Leakage Current 
MR, CEP 

Input Leakage Current 
CP, PE, CET 

Input Leakage Current 

Por Py, Po, Ps 
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| . LIMITS | . 
55°C +25°C +125°C 
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. 
14.) Volts Guaranteed input high 

threshold for all inputs — 3 


TTuL LOAD AND DRIVE FACTORS 


2 2/3 2/3 2/32/3 


Vcc = Pin 16 
Gnd = Pin 8 


(1 U.L. = 1 Tuk input gate load) 


CONDITIONS & COMMENTS 


UNITS 


Veo =4.5V, Io, = —0.36 mA 


Guaranteed input low 
threshold for all inputs 


uA 


pA 


pA 


60 
120 
40 


UNITS CONDITIONS & COMMENTS 
MIN. MAX. | | | - 
favors | Vog=AI5V, Igy —0368mA 
_ 4,75 V, Io, = 8.5 mA | 
| 7 threshold for all inputs | | 
ad a a 
threshold for all inputs - | 

: . 1. 


A 


SYMBOL CHARACTERISTICS 


csanmn! 


Veo = 


oc | 
MIN. MAX. | MIN. TYP. 


2.4 
19 


0.45 
Input Load Current —1.6 
MR, CEP 
Input Load Current 
CP, PE, CET 
Input Load Current 
Pichi os P, a 
Input Leakage Current 
MR, CEP 
Input Leakage Current 
CP, PE, CET 
Input Leakage Current 
Po P,, P., P; | 


SWITCHING CHARACTERISTICS (T, = 25°C) 


SYMBOL CHARACTERISTICS = MIN. TYP, MAX. UNITS | CONDITIONS & COMMENTS: 
[tog [Tarn On Delay es 
Turn-OF Delay for TC 1 anes. SIN AL SN 
Turn-On Delay for TC Sa NIE: RAMON 00, 
MAG SetUpTimeforcE Cts dd ec = 8 
2 foleaseTimoforce | Cds «dL IS 2) 
[| Set Up Time for Data Cs 
Release Time for Data Sea NaI NE | oi a 
t, (PE) Set-Up Time for PE | a ae fs | ig. 3) 
A) Release TimeforPE | ee 
fps UR) | TurnOn Delay | Vee BV, = TSF ie 8 
Papeete Day CTT Le = RD 


SET-UP TIME: t, is defined as the minimum time required for the logic level to be present at the logic input prior to the clock transition from low 
to high in order for the flip-flop(s) to respond. 


RELEASE TIME: t, is defined as the maximum time allowed for the logic level to be present at the logic input prior to the clock transition from low 
to high in order for the flip-flop(s) not to respond. | 
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FAIRCHILD MEDIUM SCALE INTEGRATION + 9310 


SWITCHING TIME WAVEFORMS 


Fig. 1 Fig. 2 


a ee —1.5V oe —f—\ — fi 
| | 
treet r— ts (CE) = = Le —ty (Ck) 
| . l 
ee Nee 


—1.5V 


ANY Q 


APPLICATIONS 


e e e e 
7 | ai TO MORE 
SIGNIFICANT 
f —f DECADES 
CP 


SYNCHRONOUS COUNTING SCHEME 
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>. se GS12 
MSI EIGHT-INPUT MULTIPLEXER 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 9312 is a monolithic, high speed, eight input digital multiplexer circuit. It 
provides in one package the ability to select one bit of data from up to eight sources. The 9312 can be used 
as a universal function generator to generate any logic function of four variables. Both assertion and nega- 
tion outputs are provided. TTuL circuitry with active pullups on the outputs provides high speed, high fanout 
operation and is compatible with all other members of the CCSL family of digital integrated circuits. 


LOGIC SYMBOL 


lo ty lg ig tg 5 bg ty 
9312, 6 INPUT MULTIPLEXER 


FEATURES 

¢ MULTIFUNCTION CAPABILITY 

¢ 25 ns THROUGH DELAY 

© ON-CHIP SELECT LOGIC DECODING Vcc = PIN 16 

e FULLY BUFFERED COMPLEMENTARY OUTPUTS al 

¢ THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH FAIRCHILD DTuL, LPDTuL, 
TTL, AND MSI FAMILIES (CCSL). 

° INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS. 


DUAL IN-LINE PACKAGE 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Voc Pin Potential to Ground Pin —0.5Vto +/7V 
Voltage applied to output when output is high | . 0V to +Vo¢ value a 
Input Voltage (DC) (See Note 1) —0.5Vto +5.5V 
Input Current (DC) (See Note 1) : —30 mA to +5 mA 
Current into output when output is low +30 mA 


Note 1: Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


ORDER INFORMATION — Specify U6B9312XXX for 16-pin Dual In-Line package or U3L9312XXX for 16-pin 


Flatpak, where XXX is 51X for the —55°C to +125°C temperature range, or 59X for the 0°C to +75°C — sical [L-.o1s min. 
temperature range. | NOTE 


Leads are intended for insertion in hole rows on 
.300” centers. They are purposely shipped with 
“positive” (.375) misalignment to facilitate insertion. 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD MEDIUM SCALE INTEGRATION 9312 | 


FUNCTIONAL DESCRIPTION — The 9312 is a logical implementation of a single pole - 8 position switch with the switch position controlled by the state 
of three select inputs, Sp, S,, S,. Both assertion and negation outputs are provided. The enable input (E) is active low. When it is not activated the 
negation output is high and the assertion output is low regardless of all other inputs. The logic function provided at the output is: 


Z = Ee(1,°Sq*3)°S> + 1,*So°S,"S> + ly*SypSpSp + lySptS,*S> + 142Sp25, 2S, + 1g*Sp*S,°S, + 1ye5yS, eS, + 1, *S,°S,S,). 


The 9312 provides the ability, in one package, to select from eight sources of data or control information. By proper manipulation of the inputs, the 
9312 can provide any logic function of four variables and its negation. Thus any number of random topic elements used to generate unusual truth 
tables can be replaced by one 9312. 


TRUTH TABLE LOADING RULES 


INPUTS LOADING 
Al inputs | UL 


0e [zz 


OUTPUTS FAN- } FAN-OUT 
See State Low State 


Pe 


Brrr rtrerererretrire 


1 ULL. = 1 TTyuk Unit Load 


1 U.L. is defined by the entries 
Ir and Ir in the table on page 3. 


Cree ee err reer er ere Sm 
FtrtTTtetrtararrrereeeeeer 
ao i 2 A ell eee ge ead = ae em i al cel ee le 4 
nBirrmtrcrz a rr xzcer = 
KK KK KKK KK KK KK KE XX 
mM WK MK OK OK OK OK OK OK OK OK OK OK OK OX 
+ KK OK OK OK OK OK OK OK Om OK OK OK OK OK 
xx <x KX KM KKK KKK OX OX 
<x KK KK KO KK KKK OK KK OCI. 
MK MK KL KK KK KK KK KK OX 
<M Dm WK mq mK OK OK OK OK OK KOK OK OK OX 
xr KKK mK KK mK OK OK OK OK KOK OK OX 
Pmrmrrrrzrarrtzrerce 


H = High voltage level 
L = Low voltage level 
X = Level does not affect output 


Fig. 5 
TYPICAL INPUT AND OUTPUT CHARACTERISTICS 
OUTPUT HIGH ) OUTPUT LOW 
EQUIVALENT INPUT CIRCUIT EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT 


© Vcc 


80 Q 


| OUT 
| — 
IN 
NOT 
SELECTED O /O SELECT ED 
=— ~0.3V 
dle iu > ovr 
OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
INPUT CURRENT VERSUS - OUTPUT VOLTAGE OUTPUT VOLTAGE 
aaa VOLTAGE ; etal Ll HIGH) . | . (OUTPUT oe 


60 
Voc 7 5.0V : ; on 125°C ax pee 
sara RE a 
< ae! a 
Hee : cy Se Zac 
S- S- 2 SS 
ye i 3 ce NO Zea ae a 
=a ee a a en? ee 
Sale 3 sige Malet) 2 cere (a ie 
od BEE EEE 
os d 

; 10 
= F J ee 
ie Pa Cos a el a ie 
“2.0 8.0 0 0.5 10S 2.0 

an INPUT VOLTAGE - VOLTS | : Voy - OUTPUT VOLTAGE - VOLTS Vout ~ OUTPUT VOLTAGE - VOLTS 
Fig. 6 Fig. 7 Fig. 8 
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ELECTRICAL CHARACTERISTICS® (T, = —55°C to +125°C, Voc = 5.0 V +10%) (Part No. UXX931251X) 


i LIMITS | 
SYMBOL 


— 55°C +25°C +125°C UNITS 
MIN. MAX.| MIN. TYP. MAX. | MIN. MAX. 
Vor” | 


Input High Voltage P14 Volts | Guaranteed input high threshold for all inputs 
Input Low Voltage | 0.8 | Volts | Guaranteed input low threshold for all inputs 


08 | 
Ie (allinputs) | Input Load Current =i 16 pmA | Voc =5.5V Vv. =04V | 
Secale, eee 
Ae ee 
- Input not selected — 


2 Veo=50¥ 


CHARACTERISTICS — CONDITIONS 


Veco =4.5V Io = —1.2 mA (Pin15) 
Veco =4.5V Io, = —1.08 mA (Pin 14) 
Inputs at threshold voltages (V,, or V,,.) 

as per truth table. 


Veco =9.5V Io, = 16.0 mA (Pin 15) 
lo, = 14.4 mA (Pin14) 
Veo =4.5V Io, = 12.4 mA (Pin15) 
Io, = 11.2 mA (Pin14) 
Inputs at threshold voltages (V,, or V,,..) 
as per truth table | O 


tog 4. (Sp to Z) Switching Speed Voc = 5.0 V, See Page 4 
tgs (S, to Z) Switching Speed 


*Pulse tested 


ELECTRICAL CHARACTERISTICS* (T, = 0°C to +75°C, Voc = 5.0 V +5%) (Part No. UXX931259X) 
, LIMITS | 


0°C 425°C © +75°C ‘| UNITS CONDITIONS 
MIN. MAX. | MIN. TYP. MAX. |MIN. MAX. 
24 30 


2.4 Veo =4.75V Igy = —1.2 mA (Pin15) 


SYMBOL CHARACTERISTICS 


Vor oe 


Output High Voltage 


Veo = 4.75 V Io, = —1.08 mA (Pin 14) 
Inputs at threshold voltages (V,, or V,,,) 
as per truth table 


Output Low Voltage lo, = 16.0 mA (Pin15) 
. lo, = 14.4 mA (Pin14) 
Veo = 4.75V Io, = 14.1 mA (Pin15) 
lo, = 12.7 mA (Pin14). 
Inputs at threshold voltages (V), or V,,.) 
as per truth table 


(18 olts Guaranteed input high threshold for all inputs 


Input High Voltage Pet. 
Input Low Voltage F085] i085 | (0.85 | Volts | Guaranteed input low threshold for all inputs 


Veo = 5.25V | Ve =0.45V | 
Voc = 4.75-V | Input Selected 


Veo = 5.25V 0 Vp = 45V 
Input not selected 


I. (all inputs) | Input Load Current 
I, (all inputs) Input Leakage Current 


“091 —141|  —141 
a 
| tog4 (Sp to Z) .| Switching Speed 


toa (S)toZ) | Switching Speed © ae 25 36 Eel 


Voc = 5.0 V, See Page 4 


°Pylse tested 


A. C. CHARACTERISTICS 
A.C. CHARACTERISTICS 
All measurements are made with V.. = 5.0 V applied to pin 16 and with pin 8 grounded. The active input is driven by a 9002 TIul gate with the 
output loaded with 15 pF. Both outputs of the 9312 are loaded with 15 pF. 


tig? So to Z 


1.54 —— = aa; os owtamate 1 BY 
INPUT (PIN 11} 


— 1.5V 


ty: |, to Z 


1 ae ———— y 1.5V 
INPUT (PIN 1 } 
et tod ae ol tod+ a 


—— 1.5V 


OUTPUT [PIN 14) 
1.60 ————— AV —————— 


OUTPUT (PIN 15) 


Other Conditions: Pins 1, 8, 10, 12, 13 =: Gnd 
Pin 2 = Vec through 1.0 kQ 
Pin 16 = Vcc 


Other Conditions: Pins 8, 10, 11, 12, 13 = Gnd 
Pin 16 = Vcc 


TURN ON DELAY VERSUS 
AMBIENT TEMPERATURE; 


TURN OFF DELAY VERSUS 
AMBIENT TEMPERATURE; 


TURN ON DELAY VERSUS 
AMBIENT TEMPERATURE; 


TURN OFF DELAY VERSUS 
AMBIENT TEMPERATURE; 


S, to Z | S. to Z I, to Z I, to Z 
0 pr . 6 -— 30 . 30 . 
vor 304 mm eee eee tt t+} cc “5: 
- ere ee ee ao HN eA gtl oe aed a8 jl ecole 
Seiler eelue. Ge adhoc edo acl ea! We cae eee 
pe ae ee Ea Sats 
. a an eee Oe ee z | IN | 
ee ee ee ee oe ie ee. ae 
a i ee A Ne Mn se i PtP 
I (0 ae OO ee i a Pe et ae (es 
£ ae a ee es a re ee De £ Faas De On 
2 oe RL ee FoF cree ee 
Ss 2 ss oa i 
Cate oe 125 55 25 125 55 55 5 25 
T,* AMBIENT TEMPERATURE ~ ~¢ T, > AMBIENT TEMPERATURE ~ °C Ty ~ AMBIENT TEMPERATURE + °C 
Fig. 9 Fig. 10 Fig. 11 Fig. 12 
INPUT (PIN 11) = 
OUTPUT [PIN 14) 


tyjs (Sp 102) ~ TURN OFF DELAY - ns 


& 
a 


Other Conditions: Pins 1, 8, 10, 12, 13 == Gnd 
Pin 2 = Vcc through 1.0 kQ 


Pin 16 = Vec 


TURN OFF DELAY VERSUS 
MADER Le URe: 
0 to 


fs ; 
rel 


Ty + AMBIENT TEMPERATURE ~ °C 


Fig. 13 


ta (Sp to 2) - TURN ON DELAY - ns 


TURN ON DELAY VERSUS 
AMBIENT TEMPERATURE; 
So to Z 


CEH 
POC 
CEEEIICEE EE 


ade 
ee eee 
aa ee 
~<a 
aN ies 
ee 
meee 
SN 
ee 
0 


Ty ~ AMBIENT TEMPERATURE - °C 


Fig. 14 


Other Conditions: Pins 8, 11, 12, 13 == Gnd 
Pin 1 = Vcc through 2.0 kQ 


Pin 16 = Vcc 


TURN OFF DELAY VERSUS 
AMBIENT TEMPERATURE; 


E to Z 


T, * AMBIENT TEMPERATURE ~ °C 


Fig. 15 
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ty ig to Z) ~ TURN ON DELAY - ns 


TURN ON DELAY VERSUS 


AMBIENT TEMPERATURE: 
Eto Z 
- ma 
ee 
7s ee oe Ge Oe 
eee 
zs fees allied 
Rea ae 
e 2G Aaa 
Pia rae ee 
ee eee 
—j tt 
P| ae ae as 
“55 re) 13 


T, ~ AMBIENT TEMPERATURE - °c 


Fig. 16 


APPLICATIONS 


FAIRCHILD MEDIUM SCALE INTEGRATION 9312 


A MULTI-PORT MEMORY MODULE 


The four bit by eight word multi-port memory module shown in the below diagram uses only th 


latches, eight 9312 eight input multiplexers, and one 9301 one-out-of-ten decoder. 


irteen Ms! packages; four 9308 24 pin dual four bit 


The module as shown is capable of simultaneously reading from two independently specified locations and writing into a third independently selected 
location. The necessary enables are provided so that a number of these modules may be connected together to produce a larger memory. As an example 
a sixteen bit by sixty-four word memory would require thirty-two of the modules shown below. 


By connecting this type of memory to a function generator unit, a processor could be constructed that would execute three address instructions at a 


very high speed on the data contained in this type of memory. In order to utilize the speed of the memory the i 


contained in fast semiconductor memory. 


z 


ss 
= 


SoE ig Hote ty ye ts lg by 


WRITE WRITE MOOULE WRITE ADDRESS A 
DATA ADDRESS ENABLE STROBE 
M3 
Ap Ay Ag Ay . 
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312 8 PUT MULTIPLEXER 


5 8 
lh 2° 


*All Multiplexer connections are 


MODULE ENAGLE 


x 
as) 
=x 
WORD A 
x% — 
BIT 3 = 
2 
x 
cs) 
= 
x 2 
BIT 2 = 
2 
* 

BIT 1 
x 
a) 
2 
*% 2 
BIT O = 


similar to Mo and M3 with in- 
puts to Mo and Mo being the 
Qo outputs of the latches, Mi 
and M: inputs being the Q: out- 
puts of the latch, Mz and M2 
inputs being Q2 outputs of the 


latch, etc. 


S 
bd 
‘ 
Z 
- 
= 
= 
a 
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8312 8 INPUT MULTIPLEXER 


9312 6 INPUT MULTIPLEXER 


ADDRESS 6 


nstructions would also have to be 


MODULE ENABLE 


wORD 8B 


BIT 3 


BIT 2 


BIT 1 


BIT O 


_ FAIRCHILD MEDIUM SCALE INTEGRATION. 9312 , 


APPLICATIONS 
3 BIT COMPARATOR 


Three bits of data to be compared are supplied to the address and select inputs of the 9301 and 9312 respectively. If A,, A,, A,, and Bo, B,, B, 
compare, the mutually exclusive active low output of the 9301 1/10 decoder and the selected input of the 9312 multiplexer will be coincidental and 
COMPARE OUT will be high. The COMPARE ENABLE must be low to permit compare operation. : 


3 BIT COMPARATOR | INTERCONNECTION DIAGRAM 
ae 6; 8,6, FOR 9 BITS 


COMPARE ENABLE 


COMPARE ENABLE TO NEXT STAGE 


FROM PRECEEDING 


STAGE COMPARE OUT 


Fig. 18 


IMPLEMENTING ANY FOUR- VARIABLE BOOLEAN FUNCTION 


The 9312 eight input multiplexer can (in addition to performing its nominal function) produce any Boolean function of four variables without any 

additional elements if both the assertion and negation of one of the variables are present. If an assertion and negation are not present, one inverter 

may be required. ; 

The procedure for implementing a. four-variable function, along with an Aina is shown in the attached diagram. First, consider the function in 

terms of a Karnaugh map. If the Q,, Q, and Q, variable are connected to the S,, S, and S, inputs of the 9312 then the Karnaugh map will be split, 

as shown, into eight sections, with each section corresponding to an input to the 9312. In order to implement the function each input of the 9312 

is connected to one of the following four signals: ground, Veo: the assertion, or negation of the fourth variable. 

The contents of the two squares associated with an input, on the Karnaugh map, determine which connection is made to that input. If both squares . 
contain a zero, ground should be connected to the input; if both squares contain a one, the input should be connected to Vcc. If the two squares 

contain a one and a zero then either the assertion or negation of the fourth variable will be required to implement the function. If the single one 

is located in the square associated with the assertion of the fourth variable then the assertion of the assertion of the fourth variable is connected 

to that input, and vice versa. ; 

Shown in the illustration below is a 9312 decoding the condition of a 9300, produclne a one output whenever the register contains. ia Or more. 

transitions. The truth table, Karnaugh map and the connection to the 9312 for this function are also shown in the illustration. 

In many applications, using the 9312 to implement general logic functions of four variables will result in a sizeable reduction in package count. 

In many cases use of the 9312 with additional gates to produce functions of more than four variables will also reduce the package count. 

The concept of using the 9312 eight input-multiplexer as a general logic function generator is described by S. S. Yau and C. K. Tang of North- 

western University in a paper presented at the 1968 Spring Joint Computer Conference in Atlantic City, New Jersey. 


REQED. | REGED. 
INPUT CONNECT'N. INPUT CONNECT'N. 


KARNAUGH MAP OF 
FOUR VARIABLE FUNCTION. 


MULTIPLEXER 
TRUTH TABLE INPUT MAP FOR 


. Sp7Qo, $1, 7Q), So=Qo 


Qe 


Fig. 19 FROM THE KARNAUGH MAP OF THE DESIRED FUNCTION 
‘Io-Iz CONNECTIONS CAN BE DETERMINED. 
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—© 9316 
MSI 4-BIT BINARY COUNTER 


A FAIRCHILD COMPATIBLE eee SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 9316 is a high speed synchronous 4-bit binary decade counter. It is a PHYSICAL DIMENSIONS» 
synchronously presetable, multifunctional MSI building block useful in a large number of counting, digital | 
integration, and conversion applications. Several stages of synchronous operation are obtainable with no 


external gating packages required through an internal carry look-ahead counting technique. 
_ | : DUAL IN-LINE PACKAGE 


FEATURES: | 310 
_e SYNCHRONOUS COUNTING AND PARALLEL ENTRY 
e DECODED TERMINAL COUNT Ltt 
e BUILT-IN CARRY CIRCUITRY — | 
_e TYPICAL POWER DISSIPATION OF 300 mW 7 a 
© THE INPUT/OUTPUT CHARACTERISTICS PROVIDE EASY INTERFACING WITH FAIRCHILD DTuL, un pang 

LPDTuL, AND TTuL FAMILIES (CCSL). | 
¢ ALL CERAMIC HERMETIC 16 PIN DUAL IN-LINE PACKAGE AND FLAT PACKAGE 
e INPUT DIODE CLAMPING 


des 
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) tee: 
Storage Temperature —65°C to +150°C wis 
Temperature (Ambient) Under Bias | —55°C to +125°C eae 
Voc Pin Potential to Ground Pin —0.5Vto +7V 


Voltage Applied to Outputs for high mat state - —0.5 V to Vc, value | aan ne ee eee eer 
Input Voltage (D.C.). | —0.5Vto +5.5V "'300" centers. They are purposely shipped with 


“positive” (.375) misalignment to facilitate insertion. 


\ 


ORDER INFORMATION — Specify U6B9316XXX for 16-pin Dual In-Line Package, U3L9316XXX for 16-pin 
Flat Package where XXX is 51X for the —55°C to +125°C temperature range, or 59X for the O0°C to 75°C 


temperature range. FLAT PACKAGE 


LOGIC DIAGRAM 


14613 12 1 


Gnd = Pin 8 


es | 
FAIRCHILD. 
Ei nna eer eee, 
SEMICONDUCTOR 
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FUNCTIONAL DESCRIPTION — A clock buffer and inverter drives the four clocked RS master-slave flip flops in parallel, so that synchronous operation 
is obtained. When the clock input (CP) is low, the slave is steady, but data can enter the master via the R and the S inputs. During the low to high 
transition of CP, first the data inputs (R and S) are inhibited, so that a later change in the input data will not affect the master; secondly, the now 
trapped information in the master is transferred to the slave and is reflected at the outputs. When the transfer is completed both the master and 
the slave are steady as long as the clock input remains high, and regardless of the logic state at any other input to the device. During the high to 
low transition of the clock input, first the transfer path from master to slave are inhibited, leaving the slave steady in its present state, secondly, the 
data inputs (R and S) are enabled so that new data can enter the master. As a result of this synchronous operation higher clock frequency is 
possible and much less external logic is required in most applications. Some restrictions are placed on the manner of selection. First, the transition 
of CEP or CET from high to low or of PE from low to high may only be done when CP is high. The remaining transitions may be made by following 
the setup and release times specified under ‘Switching Characteristics.” The asynchronous MR clears the counter independent of any other input. 


Note: CE (count enable) = CEP e CET 
TC = CET Q,° Q, ° Q, © Q, 


LOADING RULES 


CCSL LOAD AND DRIVE FACTORS TTL LOAD AND DRIVE FACTORS 
24/20 2/8! 
9345 6 2 2/3 2/3 2/32/3 


12/10 7 CepPE Py Py Pp Py 7 Py Py 
24/90 | 10 Cey 9316 TC 15 72/60 2 9316 6 

(20 | 9 —Hopm % % o 2 2 | 

e 

1 14 13 12 «WN 1 6 6 6 6 

120 
72/60 
Vcc = Pin 16 | Vcc == Pin 16 


Gnd = Pin 8 Gnd = Pin 8 


(1 U.L. = 1 TTuL input gate load) — 


ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, V., = 5.0 V +10%) 


LIMITS o 
SYMBOL CHARACTERISTICS © == 55°C +25°C +125°C UNITS CONDITIONS & COMMENTS 
MIN. MAX. |MIN. TYP. MAX. | MIN. MAX. 
, ~ 02 O04 
2.0 1.4 


| 242 
Veco =45V, Io, = 7.44.mA | 
Vig Input High Voltage 1.7 Volts Guaranteed input high 
| threshold for all inputs 
Vi. Input Low Voltage Volts Guaranteed input low 
threshold for all inputs 


I Input Load Current —1.6 | 
MR, CEP | 
21, Input Load Current ; 
CP, PE, CET 
ZAI, Input Load Current | 
Po, Pi, Po, P, 
uA 


Input Leakage Current 
MR, CEP 


2 |, Input Leakage Current 120 
CP, PE, CET 
Alp Input Leakage Current 40 


Po» Pi, Po, P; 
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ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, oe. = 5.0 V +5%) 


Po mTS | | 
SYMBOL CHARACTERISTICS +25°C +75°C UNITS CONDITIONS & COMMENTS 
MIN. TYP. MAX. | MIN. MAX. 


MAX. 
A 
Voo= 475 jo, = 85 mA 
ef es — ei —— 
threshold for all inputs 
_* pe | ee 
threshold for all nba 
—1.6 


Input Load Current ; 
MR, CEP , i 
Input Load Current 2 | i . -3. Voo = 5.25 V: 
CP, PE, CET V; = 0.4V 
Input Load Current :; ; l. 
, Pein Ponls 


Input Leakage Current 
MR, CEP. | 

Input Leakage Current 
CP, PE, CET 

Input Leakage Current 
Po, Pi, P., P; 


SWITCHING CHARACTERISTICS (T,, = 25°C) 


SYMBOL CHARACTERISTICS UNITS | CONDITIONS & COMMENTS 


i Se A STONES AeeNONR ICE 
a 
ose TO [Tum OR Dey were SSCs 
ips | Tar Daley TE 
e686 Up Time ores 
Tic) RelaseTine force 
Tas 
Tas 
Tas 
Tas 
Das 
Pee he 


Veco = 5.0 V 
C, = 15 pF (Fig.2) 
5. SRS i Sa RRC RUE 
< See 5 ae a eRe 


SET-UP TIME: t, is defined as the minimum time required for the logic level to be present at the logic input prior to the clock transition from low 
to high: ‘in order for the flip-flop(s) to respond. 


RELEASE TIME: t. is defined as the maximum time allowed for the logic level to be present at the logic input prior to the clock transition from low 
to high in order for the flip-flop(s) not to respond. 
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Fig. 1 Fig. 2 


cP —f —\—f 1.59 
= = = +t, (cE) 
1 | 
CE f —~\-f BY 


1.5V 


TO MORE 
9316 mi SIGNIFICANT 


STAGES 


TRANSISTOR-TRANSISTOR MICROLOGIC” 
INTEGRATED CIRCUITS 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 
MILITARY TEMPERATURE RANGE: —55°C to +125°C 


GENERAL DESCRIPTION. 
The Fairchild 9000 Series of TTuL circuits is designed to be used in any 


digital system where good noise immunity, high speed, medium power and 
high fan-out performance is required. The line is characterized by a broad 
number of functions available in a variety of packages. The basic elements 


duces the ringing which can result from long lines and impedance mis- 


_ matches. The binary elements are of a JK, DC master slave design and will 


of the family are active low level output AND gates commonly known as — 


NAND gates. 

- Typical high level noise immunity of every device in the family is 1.9 V and 
typical low level noise immunity is 0.9 V. Worst case immunity is 400 mV 
over the entire temperature range. Power dissipation is typically 11 mW per 
gate function at a 50% duty cycle, and the average propagation delay is 
7 nanoseconds per gate function. A single 5 V +10 per cent power supply is 
used with the circuits. 


The gates were designed to provide low output impedance in both high and 
_low states which results in good capacitive drive capability and good im- 
munity to crosstalk. The output impedance in the low state is about 10 ohms 
and in the high state, about 20 ohms. To further enhance noise immunity, 
all inputs of all devices incorporate diode clamps which considerably re- 


TABLE OF CONTENTS 


ABSOLUTE MAXIMUM RATINGS, LOGIC DIAGRAMS 


Explanation of Loading Rules and 
provisions for Unused Inputs 


NAND GATES and HEX INVERTER 
9002 Quad 2-input gate 
9003 Triple 3-input gate 
9004 Dual 4-input gate 
9007 Single 8-input gate 
9016 Hex Inverter. 


NAND BUFFER 
9009 Dual 4-input buffer 
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toggle at 40 MHz, except for the 9000 element. The.9000 has capacitors 
purposely incorporated in the design to increase its set-up time and provide 
it with considerable immunity to long clock skew. Due to the longer set-up 
time the 9000 toggle frequency is 20 MHz. A common JK input is incorpor- 
ated on all binary elements to provide data entry inhibit/enable. The input 


-to the clock on each element is buffered to reduce the clock input loading. 


The Voc and ground terminals of all devices are located on diagonal corners 
of the package which allows two degrees of freedom in routing of power and 
ground leads on the PC boards. Special care has been taken in establishing 
pin-outs for the flip-flop so as to minimize cross-overs when laying out 
common dynamic functions with these elements. Simple loading rules are 
incorporated so that the fan-in and fan-out capability of each device will be 
quickly established. | 


The 9000 series TTeL is part of the CCSL family and is compatible with all 
other Fairchild DTuL, Low Power DTuL and MSI devices as well as the more 
complex functions which will be available in the future. 


AND-OR-INVERT GATES and EXTENDER 
9005 Dual 2-2-input AND-OR-INVERT Gate 
one half extendable 
9008 Single Extendable 2-2-2-3 AND-OR-INVERT Gate 
9006 Dual 4-input OR Extender 


JK FLIP-FLOPS 
9000 JK Flip-Flop 
9001 JK Flip-Flop 
9020 Dual JK Flip-Flop 
9022 Dual JK Flip-Flop 


APPLICATIONS 
ORDER AND PACKAGE INFORMATION 


PE ee ee ce 
-AIRCHILOG 


yw SEE 
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FAIRCHILD TRANSISTOR-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


9000 SERIES TTuL INTEGRATED CIRCUITS 


NAND GATES 

9002 
3 
6 
0 8 
: " 

NAND GATES 
9007. 


9005 


1 
13 1 
8 
9 11 EMIT. 
10 12 COLL. 
2 9 
; 10 11 EMIT. 
I2COLL. 
4 5 
25 6 
Vec = Pin 14 
Gnd = Pin 7 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be meee 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground (See Note 1) oe : —0.5V to +8.0V 
Input Voltage (D.C.) (See Note 2) - | —0.5V to +5.5V 
Input Current (See Note 2) | | -—30 mA to +5.0 mA 
Output Voltage, Output ‘Normally High _ 0V to +V.¢ value 


Current Into Output Terminal, Output Low (eicenk 9009) 
- Current Into Output Terminal, Output Low 9009 


‘(NOTE 1 


9003 


SCVMaWwWan— 


—s 
— 
— 


BUFFER 


9009 


9006 

13 

1 

9 12 COLL. 
3 11 EMIT. 
re 

5 

i 9 COLL. 
8 10 EMIT. 


(extender for use with 9005 & 9008) 


The maximum V.¢ value of 8. 0 volts is not the primary factor in deteenining the maximum Vcc which may’ be applied to a number of interconnected 


devices. The voltage at a high output is approximately 2 Vee S below the V.¢- voltage, so the primary limit on the Voc is that the voltage at any input 


‘may not go above 5.5 V unless the current is limited, so this effectively limits the system Nee to approximately 7.0 volts. 


NOTE 2 


Because of the input clamp diodes, excess current can be dawns out of the inputs if the. D. C. input voltage is more negative than —0.5 V. The diode 


is designed to clamp off large negative A.C. swings associated with fast fall times and long lines. This maximum rating is intended only to limit the 


steady state input voltage and current. 
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9000 SERIES TTuL INTEGRATED CIRCUITS 


SINGLE FLIP-FLOPS 


9000 


9001 


Vcc = Pin 16 
Gnd == Pin 8 


DUAL FLIP-FLOPS 


9020 


9 


Vcc = Pin 14 
Gnd = Pin 7 


LOADING RULES 


In this data sheet the following notation has been chosen to indicate | 


the input loading and output drive for all logic elements. 


INPUTS OUTPUTS 


LOGIC ELEMENT 


Where 
A = high logic level input load factor 
B = low logic level input load factor. 
X = high logic leve! output drive factor 
Y = low logic level output drive factor 


When checking for loading violations it is only necessary to insure that 
the sum of the high logic level input load factors at any node does not 


low logic level and is 60 uA maximum at the high logic level. 


In the case where unused inputs of an AND gate are shorted to a driven 
input, the high logic level input load factor for the inputs will be the 
number of inputs shorted together times the high logic input load factor 
for one input. The low logic level input load factor for the inputs will be 
the same as that for a single input. 


UNUSED INPUTS 
Proper termination of unused inputs will result in maximum operating 


_ Speed. Substantial degradation of turn-on delay may occur if unused 


exceed the high logic level output drive factor at that node. The same — 
is true for low logic level load and drive factors. These rules apply only ~~ 


within the TT 9000 series. For loading rules to other Fairchild logic. 


elements refer to the CCSL Composite Data Sheet. 


- Multiplying the factor with the appropriate current per unit load gives 
the input. loading or output drive in. terms of current. For the TTuL 


— circuits of this data sheet, current per unit is. —1.6 mA maximum at the » 
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inputs are left open. a 
The following are acceptable ways to: terminate unused inputs: 


1. Tie the input to a used input on the same gate. The TTuL 9000 series 


has made special provision for this method by offering extra high level 
drive factor on all outputs. 


2. Tie the input to Veco through a resistor. This resistor should be chosen 
to keep the input current within absolute maximum ratings for any 
possible extreme of the Vc supply. More than one input may: be 
terminated through one resistor. 3 


3. Tie inputs to a separate supply between 4.5 and 2.4 V, if c one should 
be available. 


4. Tie the inputs to the output of an unused gate. The unusee ate must 
provide a constant high level output. 


NAND GATES—9002, 9003, 9004 AND 9007 
HEX INVERTER — 9016 


The 9002, 9003, 9004 and 9007 are active low level output AND gates commonly known as NAND gates. The 9016 is a hex inverter with input and 
output characteristics identical to the 9002, 9003, 9004 and 9007. The variety of gate combinations provides the system designer the utmost in logic 
flexibility and reduces package count. . ; 


Figure 1—LOGIC SYMBOL AND PIN CONFIGURATIONS 


9016 9002 9003 9004 9007 
1 2 | 3 1 1 1 
3 4 2 12 2 6 2 
4 6 13 4 3 
5 6 5 3 5 4 
4— 6 10 8 
9 8 e 5 : 
10 9 10 8 
im 9 i ‘ ie 8 12 = 
13 
13 12 13 Vcc = Pin 14] 
Gnd = Pin 7 


Figure 2—BASIC GATE CIRCUIT Figure 3—-LOADING FACTORS 


Nominal Resistor Values 


Ri == Rs = 4.0 kQ 
R2 = 1.5 kQ 
R3 == 150 Q 


*Number of inputs depends on the gate. R4 = 80 Q 
Re = 1.25 kQ 


ELECTRICAL CHARACTERISTICS 9002, 9003, 9004, 9007 AND 9016 (T A == —95°C to 125°C, Veg = 5.0 V + 10%) 


| 7 LIMITS — 
SYMBOL CHARACTERISTICS 
Vou Output High Voltage Voc = 4.5V low = —1.32 mA | 
. Inputs at V,, (see below) 
Vo. Output Low Voltage Veo = 9.9V Io, = 17.6mA V,, = 5.5V 
| Inputs at V,,, (see below) 
Input High Voltage Guaranteed input high —_ 
threshold for all inputs 
Input Low Voltage 
Input Load Current 3 


V; = 0.4V 

5.5 V on other inputs 

Voc Current, Gate On 
(each gate) 

Voc Current, Gate Off 
(each gate) 


Switching Speed Voc = 9.0 V, See Figure 12 
Switching Speed C, = 15 pF 


9002, 9003, 9004, 9007 AND 9016 _ 
TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


OUTPUT VOLTAGE VERSUS 
INPUT VOLTAGE 


Vcc? 5.0 V 
F.0. 211 


Vout ~ OUTPUT VOLTAGE - VOLTS 


VIN7 neu yoeriee ee 


Fig. 4 


POWER DISSIPATION, LOGIC LEVELS AND NOISE IMMUNITY 


POWER DISSIPATION VERSUS 
SUPPLY VOLTAGE 


hikes 
GATE “OFF* TYPICAL _| 


POWER DISSIPATION- mW 
~ rm 
an T\ 


Voc~ SUPPLY VOLTAGE VOLTS 


Fig. 8 


ry ypich 
fetes | 


“OFF * MAXIMUM — 


INPUT CURRENT VERSUS 
INPUT VOLTAGE 


Vin “INPUT VOLTAGE - VOLTS 


Fig. 5 


WORST CASE LOGIC LEVELS 
VERSUS 
AMBIENT TEMPERATURE 


VOLTAGE - VOLTS 


caleba gene “°C 


Fig. 9 


SWITCHING CHARACTERISTICS 


f ~ 1.0 MHz 
Amp = 4.0V 
Width ~ 200 ns 
t, = t<10 ns 


cee) 
°o 


WORST CASE TURN OFF DELAY 
VERSUS 


AMBIENT TEMPERATURE 
Vec= 5.0V 


a5 (one Pk 2 i i a ee ee ee 
ee is RE as (Ce 
oe ie ae I a 
ge Le OR 
a ape 
— 

E ee de 
re (ai a ee 
er 
a a Cs eM 

6 ic ca Di a 


OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE 
(OUTPUT HIGH) 


oO ;  §, 
Vour~ OUTPUT VOLTAGE — VOLTS 


Fig. 6 


WORST CASE HIGH LEVEL 
NOISE IMMUNITY VERSUS 
AMBIENT. TEMPERATURE 


PLY TAIN 
BEREBTIA 


25 
Ta AMBIENT TEMPERATURE -°C 


Fig. 10 


Loyt ~ OUTPUT CURRENT - mA 


LOW LEVEL NOISE IMMUNITY-VOLTS 


OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE 
(OUTPUT LOW) 


05 10 “15 20 
Vout “OUTPUT VOLTAGE -VOLTS 


Fig. 7 


WORST CASE LOW LEVEL 
NOISE IMMUNITY VERSUS 
AMBIENT TEMPERATURE 


25 
TEMPERATURE (*C) 


Fig. 11 


SWITCHING WAVEFORM | 


WORST CASE TURN ON DELAY 
VERSUS 
a TEMPERATURE 


—55 25 125 * 25 s 
Ty AMBIENT TEMPERATURE —°C Ta AMBIENT TEMPERATURE ~- °C 


Fig. 13 
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Fig. 14 | 


FAIRCHILD TRANSISTOR-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


NAND BUFFER — 9009 


The 9009 is a power gate capable of sinking and sourcing large currents for high fanout applications. Logically it is the same as the 9004. 


Figure 1 | Figure 2 | 
LOGIC DIAGRAM AND PIN | CIRCUIT DIAGRAM 
CONFIGURATION (One Gate) 
Voc 
6 R 
| | | : 
i | 

Voc = Pin 14 i” Ll ; 
Gnd = Pin 7 | - a ae: 


Figure 3 AK K Re 


LOADING FACTORS | . ea 


Nominal Resistor Values 


He Ri=2.0k2 Ri= 500 
: 66/ R= 5602  Rs—4.0k2 
fe = R= 1502  Rs—5002 


ELECTRICAL CHARACTERISTICS 9009 (T, = —55°C to 125°C, V.,. = 5.0 V + 10%) 


LIMITS 
125°C UNITS CONDITIONS 
| MIN. MAX. | MIN. TYP. MAX. | | 


SYMBOL CHARACTERISTICS 


Inputs at V,, (see below) 
Vor Output Low Voltage 0.21 0.4 Volts | Vp =9.9V = 92. 
: | Veco =4.5V Io, = 40.8 mA 
| threshold for all inputs | 
threshold for all inputs | | 
R 2-3. V, = 04V 
Veo = 4.5V 5.5 Von other inputs | 
uA Veco = 5.5 V Vep=45V 0 


GND on other inputs 


Inputs high | 
Inputs grounded 


Veco = 5.0 V, See Figure 12 
ns C, = 15 pF 


Input Leakage Current aa ea 
Voc Current, Gate On 129 86 12.9 
(each gate) iia! Wie 
Voc Current, Gate Off 2.15 3.2 3. 
(each gate) . 
az | __ Switching Speed [| —S~=~—rSSSCSC~*i 
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12.9 


; md 
Input Load Current —2.2 —3.2 


OUTPUT VOLTAGE VERSUS 
INPUT VOLTAGE 


=SERRREE 

COPA 
LTV TET tT 
pedal pes 
SER 
z ‘ina 
Co 
pt] | | 


Vin - INPUT VOLTAGE VOLTS 


Fig. 4 


Voc 75.0V 
F.0,33 


3.0 


2.0 


Voyt -OUTPUT VOLTAGE - VOLTS 


POWER DISSIPATION VERSUS 
SUPPLY VOLTAGE 


paernsee TTT TT 
CEP Pree 
eet 
Caer TT 


ake ees 
ese 
os ee 


Cea ea 


Perro 


4.5 
Voc ~COLLECTOR sleet VOLTAGE ~ VOLTS 


Fig. 8 
SWITCHING CHARACTERISTICS 


100 


80 


VOLTAGE - VOLTS 


~ 
ry 


Po- POWER DISSIPATION-mW 


f ~ 1.0 MHz 

Amp =~ 4.0V _ 

Width ~ 200 ns 
t= t<10ns 


tpd+—TURN OFF DELAY-ns 


5.5 


9009 
TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


INPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
INPUT VOLTAGE — OUTPUT VOLTAGE 


OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE 
(OUTPUT LOW) 


200 | 


gov | wanZr tee [| 
. ners HIGH wi 
< : < 160 J 
. r {| | | Yr 
5 F Z£ 
& =. 120 a 
3 3 
: 5 || fe 
— Z 

3 : 
= 
3 E 40 

-10 0 10 20 30 40 50 60 70 ° 1.5 2.0 


0.5 1.0 
Voyt ~OUTPUT VOLTAGE - VOLTS 


Fig. 7 


Vin INPUT VOLTAGE - VOLTS 


Fig. 5 


POWER DISSIPATION, LOGIC LEVELS AND NOISE IMMUNITY 


Vout ~OUTPUT VOLTAGE - VOLTS 


PES 


WORST CASE LOW LEVEL 
NOISE IMMUNITY VERSUS 
AMBIENT TEMPERATURE 


WORST CASE HIGH LEVEL 
NOISE IMMUNITY VERSUS 
AMBIENT TEMPERATURE 


[iswiGH Level FaNouTses | || 
PE} + 


WORST CASE LOGIC LEVELS 
VERSUS 
AMBIENT Laapiaiaiiiaais 


3. 0 GED TR SES meat ae aes ee ees 


patio tf 
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HIGH LEVEL NOISE IMMUNITY-VOLTS 
LOW*LEVEL NOISE IMMUNITY -VOLTS 
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0 
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Fig. 10 


Ty AMBIE A TEMPERATURE -°C 


Fig. 9 


Ty-AMBIENT TEMPERATURE -°C 


Fig. 11 


tpd TEST CIRCUIT SWITCHING WAVEFORM 


WORST CASE TURN OFF DELAY 
VERSUS 
AMBIENT TEMPERATURE 


Vee 2 5.0V = 
tes" FIG: 12 +++ 4 
a ae ee ae ae ee 
a oe el oe ee ee 
Cr a a a a 
ne eae aie 
= eae: 


WORST CASE TURN ON DELAY 
VERSUS 


RSUS 
AMBIENT TEMPERATURE 


7 

a 

Fe We 
ie a Oa ea 


tpd- TURN ON DELAY-ns 


Ty AMBIENT TEMPERATURE - °C 


Fig. 13 


Ta AMBIENT TEMPERATURE -°C 


Fig. 14 
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EXTENDABLE AND-OR-INVERT GATES—9005, 9008 
EXTENDER—9006 


The TIuL 9005 and 9008 are AND-OR-INVERT gates which may be OR extended with the use of the 9006. For noise immunity and operating level 
curves, refer to the gate section on Page 4 and 5. 


Figure 1—LOGIC DIAGRAMS AND LOADING FACTORS 


The numbers by each input and output give the input loading and output drive capability. For complete explanation see Page 3. 


9005 9008 : | 9006 


15/15 ue ™ | 
1.5/1.5 : 1.5/1.5 1.5/1.5 a : 
22/11 15/15 42 
15/15 ; 
15/18 ft) * EMIT | SAS — oer 
15/15 ——& # COLL. 1.5/1.5 1.5/1.5 : 1 ew. 
EXTENDABLE 15/15 . 
iio 1.5/1.5 
1 15/15 1.5/1.5 
ek 22/11 15/15 
vA ie 15/15 
ue , = 5/1. 15/15 


fhe 15/15 
ON-EXTENDABLE 


N . 
*Four Extenders (9006) may be Voc = Pin 14 *Four Extenders (9006) may be Vcc == Pin 14 Vcc = Pin 14 
tied to these terminals : Gnd = Pin7 tied to these terminals Gnd=Pin7 — Gnd = Pin 7 


Figure 2—CIRCUIT DIAGRAMS 


9005 | 9008 


t Yee q “cc ? Vcc eYcc §=- 9 Yer 
Re Ry R3 — oRe R7 


+ aad | at =e 2 
7% i i iN 
PE pe) F4 wi bets . 
Ry No QO) 


? Vcc = = 
~ Zs Rs 
= = Vcc = Pin 14 
40 —— #| : Gnd = Pin 7 
- aati | 
te oe Typical Resistor Values 
5 — a — Ri = R2 = Re = Rs = 2.6 kQ 
Rs = 800 Q 
Rs = 150 2 
R7 = 80 2 
Rs == 4.0 kQ 
Ro = 665 Q 
9006 
Voc 
R = 2.6 kQ Typical 
= Vcc = Pin 14 
NON -EXTENDABLE Gnd = Pin 7 
two in a package 
Typical Resistor Values 
Ri = R3 = 2.6 kQ Re = Re = Rio = Ri3 = 4.0 kQ Vec = Pin 14 
R2 = 800 Q R7 = 665 Q Gnd = Pin 7 
Ra = Rit = 1500 Ro = 1.5 kQ ; 
Rs = Riz = 80 2 Rig = 1.25 kQ SS = oe 
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LIMITS eke | 
—55°C 25°C 125°C 
MIN. MAX. | MIN. — TYP. MIN. MAX. 
Output Low Voltage | 


Input High Voltage - 


SYMBOL | CHARACTERISTICS: CONDITIONS & COMMENTS | 


Veo = 4.5V Loy = —1.32 mA 
| Lie = value indicated below on this table 


| Input Low Voltage 


| Input oad Current 
| 9005 Nonextendable Gate 
input Load Current 
| 9005 Nonextendable Gate 
Extendable Gate and Extender 


Vcc Current, Gate “ON” 


other inputs 


Gnd on all 
other inputs 


9005 Nonextendable Gate All inputs 
open 
Vcc Current, Gate “OFF” All inputs 
9005 Nonextendable Gate except ex- 
tender inputs 
wiles 


Extra Current Drain 
from one 9006 Extender 


Veco = 5.0 V All inputs high 
9006 attached to a 9005 


P| 
~~] | — 


Gate “ON” oo | 

pata Current Drain. | ! : 2.35 165 2.35 2.35 — 

_ from one 9006 Extender - : | 
Gate “OFF” | | | | a 


Note: Output characteristics apply to a 9005 (both gates) or a 9008. 
Input characteristics apply to a 9005 (both gates) or a 9008 using either the internal gnieeo or an external 9006 extender. 


Voc = 5.0V All inputs grounded 
9006 attached to a 9005 


9005, 9006, 9008 
TYPICAL INPUT-OUTPUT CHARACTERISTICS 


‘(EXTENDABLE GATES*) 


OUTPUT. CURRENT VERSUS | OUTPUT CURRENT VERSUS 


OUTPUT VOLTAGE VERSUS 2 INPUT CURRENT VERSUS OUTPUT VOLTAGE - & = OUTPUT VOLTAGE 
INPUT VOLTAGE | INPUT VOLTAGE (OUTPUT HIGH) os tallied 


40 
—~ 
“BUTT ay 
; ~F.0.= 17 

2 EN iu , ? ues OPEN 

— : = 7 

S = r : Cee 

af La : : aia 

: : : : ase 

o i oO o 

= o- - be en 

an 3 3 Ee 

a Lb > _ 8 

& a a ) belie 

Sala LETH & ' 3 

; 2 : : es 

pe te = => = 

- a 3 2 

3 CoE a T 

30 -2. “1.0 1.0 3.0 5.0 _ 7.0 0 0.4 0.8 1.2 1.6 2.0 
Vy ciNPUT iene tie Vin 7 - INPUT VOLTAGE ~ VOLTS Vout ~ OUTPUT VOLTAGE-VOLTS eae a ial eas VouT ~ OUTPUT VOLTAGE ~- VOLTS 

Fig, 3 “mS Fig. 4 | a Fig, 5 . . Fig. 6 


*Curves on Page 5 apply to 9005 nonextendable gate. 3-79 


9601 


RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 


_ TRANSISTOR -TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The TTuL 9601 is a DC level sensitive retriggerable monostable multivibrator 
which provides an output pulse whose duration and accuracy is a function of external timing components 
only. The 9601 has excellent immunity to noise on the Vc, and ground lines. The 9601 uses TTuL for high 
speed and high fanout capability and is compatible with all devices in the CCSL family of integrated circuits. 


PHYSICAL DIMENSIONS 
Similar to JEDEC (TO-116) Outline 


FEATURES: 


e 50 ns TO co OUTPUT PULSE WIDTH RANGE 

e RETRIGGERABLE 0 TO 100% DUTY CYCLE 

e COMPLEMENTARY D.C. LEVEL SENSITIVE INPUTS 

e COMPLEMENTARY OUTPUTS 

e CCSL COMPATIBLE 

© OPTIONAL RETRIGGER LOCK-OUT CAPABILITY 

e PULSE WIDTH COMPENSATED FOR V.., AND TEMPERATURE VARIATIONS 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C = . 
Temperature (Ambient) Under Bias | —55°C to +125°C TYPICAL FLAT PACKAGE 
Voc Pin Potential to Ground (See Note 1) | | —0.5 V to +8.0V ee ee 

Input Voltage (D.C.) (See Note 2) _ . | —0.5 Vto +5.5V 

Input Current (See Note 2). —30 mA to +5.0 mA 

Voltage Applied to Output When Output is High — OVto +VE¢ value 

Current Into Output When Output is Low 50 mA 


JRDER INFORMATION: 


specify U3I96015XX for flat package and U6A96015XX for Dual-In-Line package, where 5XX is 51X for lo 37 oda 260 sl. 370 
—55°C to +125°C temperature range or 59X for the 0°C to +75°C temperature range. 


065 


IOTES: 

1) The maximum Veo value of 8.0 volts is not the primary factor in determining the maximum Vcc which may be ap- 
plied to a number of interconnected devices. The voltage at a high output is approximately 1 Vse below the Vcc 
voltage, so the primary limit on the Vcc is ‘that the voltage at any input may not go above 5.5 V unless the current LOGIC DI AGRAM 
is limited, so this effectively limits the system Vcc to approximately 7.0 volts. : 

Because of the input clamp diodes, excess current can be drawn out of the inputs if the D.C. input voltage is more Vcc = PIN 14 Cy 
negative than —0.5 V. The diode is designed to clamp off large negative A.C. swings .associated with fast fall times GND = PIN] 

and long lines. This maximum rating is intended only to limit the steady state input voltage and current. 


2 


—_ 


NOTE: All dimensions in inches 


Fig. 2 


= 


a | | SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW,. CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTOR- TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


J-K FLIP-FLOPS-9000, 9001 
DUAL J-K FLIP-FLOPS-9020, 9022 


GENERAL DESCRIPTION 


The TTuL 9000 series has four flip-flops to satisfy the storage requirements 
of a logic system. All are master-slave JK designs and have the same high 
speed and high noise immunity as the rest of the 9000 series. As with the 
gates, all inputs have diode clamps to further enhance the noise immunity. 


The JK type flip-flop was chosen for all flip-flop elements in this family 
because of its inherent logic power. The input function required to produce 
a given sequency of states for a JK flip-flop will, in general, contain more 
“don’t care’ conditions than the corresponding function for an RS flip-flop. 
These additional “don’t care” conditions will, in most cases, reduce the 
amount of gating elements required to implement the input function. 


The master-slave design offers the advantage of a DC threshold on the clock 
input initiating the transition of the outputs, so that careful control of clock 
pulse rise and fall times is not required. 


Data is accepted by the master while the clock is in the low state. Refer to 
the truth table for definition of “ONE” and “ZERO” data. Transfer from the 
master to the slave occurs on the low to high transition of the clock. When 
the clock is high, the J and K inputs are inhibited. 


Figure 1—LOGIC DIAGRAMS AND LOADING FACTORS 
9000 


Vcc = Pin 14 
Gnd = Pin 7 


Vcc = Pin 14 
Gnd = Pin 7 


Figure 2—-FUNCTIONAL LOGIC DIAGRAMS 
9000/9001 


A joint (JK) input is provided for all flip-flops in this family. This common 
input removes the necessity of gating the clock signal with an external gate 
in many applications. This not only reduces package count, but also reduces 
the possibility of clock skew problems, since with internal gating provided, 
all flip-flops may be driven from a common clock line. Several TTvL drivers 
may be used in parallel to drive this common clock line, if the load exceeds 
the F.0. capability of the 9009 buffer. 


The asynchronous inputs provide ability to control the state of the flip-flop 
independent of static conditions of the clock and synchronous inputs. Both 
asynchronous set and clear are provided on all flip-flops except the 9020, 
which because of a logic trade-off has only clear inputs. The set or clear pin 


‘being low absolutely guarantees that one output will be high, but if opposing 


data is present at the synchronous inputs and the flip-flop is clocked, the 
low output may momentarily spike high synchronous with a positive transi- 
tion of the clock. If. the low output of the flip-flop is connected to other 
flip-flop inputs clocked from the same line, the spike will be masked by the 
clock. If the clock is suspended during the time when the asynchronous 
inputs are activated, no spike will occur. When the spikes can cause prob- 
lems, a simple solution is to common the joint JK inputs with the synchron- 
ous set or reset signal. 


9020 


9020/9022 


Sp 9022 ONLY Sp 9022 ONLY 
9 9 


TRUTH TABLES 


_ SYNCHRONOUS OPERATION 


“OUTPUTS 
AFTER 
CLOCK 


ONE 


BEFORE CLOCK 
OUTPUTS INPUTS 
ONE a 


SYNCHRONOUS OPERATION 


The truth table defines the next state of the flip-flop after a low-to high 
transition of the clock pulse. The next state is a function of the present 
: state and the J and K inputs as shown in the table. 


The J and K inputs in the table refer to the basic flip-flop J and K inputs 
as indicated on the logic diagrams. These internal inputs are for every flip- 
flop the result of a logic operation on the external J and K inputs. This 
operation is represented symbolically by AND gates in the logic diagram for 
each flip-flop. Logic diagrams are in accordance with MIL Standard 806B. 


The L* symbol in the J and K input column is defined as meaning that 
that input does not go high at any time while the clock is low. 


ASYNCHRONOUS OPERATION 


INPUTS OUTPUTS 


ZERO 
H 


L i 
SYNCHRONOUS 


INPUTS CONTROL 


The H* symbol in the J or K input column is defined as meaning that the 
input has been high at some time while the clock was low. 
The X symbol indicates that the condition of that input has no effect on the 


next state of the flip-flop. 
The H and L symbols. refer to steady state high and low voltage levels, 


respectively. 
UNUSED INPUTS 


The 9001, 9020 and 9022 all have active level low synchronous inputs. 
When not in use they must be grounded. All other unused inputs including 
asynchronous should be tied high for maximum operating speed. Use one 
of the memons recommended on Page 3. 


ELECTRICAL CHARACTERISTICS 9000, 9001, 9020 AND 9022 (T, = 55°C to 125°C, ie = 95.0 V: Sa - 10%) 


SYMBOL ~ CHARACTERISTICS 


Output High Voltage 
re] Output Low. oo | 
ts Input i Voltage 
input Leakage 
All J, K inputs; T inputs 9000, 9001 
J, K inputs 9000, 9001; T inputs 9020, 9022 
JK inputs 9020, 9022 
Sp: Cp (all flip-flops) 
Input Current 
All J, K inputs; T inputs 9000, 9001 a 
J,K inputs 9000, 9001; T inputs 9020, 9022 
JK inputs 9020, 9022 
Sp, Cp (all flip-flops) 
Input Current 
All J, K inputs; T inputs 9000, 9001 
J,K inputs 9000, 9001; T inputs 9020, 9022 
JK inputs 9020, 9022 | 
Sp: Cp (all flip-flops) 
Voc Current a 
9000 
9001 © 
* 9020, 9022 
each flip-flop 


LIMITS 


e5C 25°C 125°C 
MIN. “MAK. MIN. TYP. MAX. | MIN. MAX. 
60 


3.48 —4.96 
—2.35 —3.75 
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UNITS CONDITIONS & COMMENTS — 


Voce =45V Io, =124mA 
Voo=5.5V Io, = 16.0 mA 


Guaranteed input high threshold 
for all inputs. 

Guaranteed input low threshold. 
for all inputs. 


Volts 


| Veco = 5.5 V Vp = 4.5V 
a Hs 120 Gnd. on other inputs. 
20 240 240 
14 ~=160 160 
—1.1 —1.60 V-=04V 
—2.2 —3.20 5.5 V Gnd on other 
—44 —6.40 inputs 
—2.97 —4.32 
. 1.74 —2.48 


Sp, at gnd © 
Sp at gnd — 
Cp), Cp, at gnd 


=} = 
> > 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 
9000, 9001, 9020 AND 9022 | 


OUTPUT VOLTAGE VERSUS | | osu, 
INPUT VOLTAGE CLOCK OUTPUT VOLTAGE ; INPUT CURRENT VERSUS | 
ASYNCHRONOUS INPUTS — _ VERSUS INPUT VOLTAGE INPUT VOLTAGE 9004 


*[er8ov EEE ET vecsov_| | | | | Ae | | 
ete os er “T tesec ae an 
a>" re 


J °e 
a 
ede ae 
oO 
u 
ae a 
°o 
ae ar 


it ae Be 
AA t+ 4 
VoyT ~OUTPUT VOLTAGE - VOLTS 


ia 


NPUT CURRENT ~ mA 


i 
| q 


Iiy 7! 


Voyt ~ OUTPUT VOLTAGE - VOLTS 


3.0 0 1.0 2.0 3.0 


. 0 . é 
Vin ~ INPUT VOLTAGE -VOLTS Vin 7 INPUT VOLTAGE ~VOLTS 


Fig. 3 | Fig. 4 — Fig. 5 
INPUT CURRENT VERSUS INPUT CURRENT VERSUS INPUT CURRENT VERSUS INPUT 
INPUT VOLTAGE | INPUT VOLTAGE VOLTAGE ASYNCHRONOUS 
JK INPUT 9000, 9001 JK INPUT 9020, 9022 INPUTS — ALL FLIP-FLOPS — 


Iyy-INPUT CURRENT ~ mA 
Ijy- INPUT CURRENT -mA 


- 2.0 4.0 6.0 8.0 
Vin ~ INPUT VOLTAGE - VOLTS Vin ~INPUT VOLTAGE-VOLTS 


Fig. 7 Fig. 8 Fig. 9 


‘SWITCHING CHARACTERISTICS (T, = 25°C, Voc = 5.0V, C, = C, = 15 pF of all flip-flops unless otherwise noted) 


INPUT CURRENT VERSUS 
INPUT VOLTAGE 9009 


aa <r 
€ r 
‘Lee 
og) 
9 ase 
ia sn 
lee aici 
oO ice aca 
a (a oe 
fay eG Ce 
Oo a a 
-20 0] 2.0 4.0 6.0 8.0 


Vin ~ INPUT VOLTAGE - VOLTS 


Fig. 6 


OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE . 
(OUTPUT LOW) 


Vec =50V 
INPUTS OPEN 


loyt ~ OUTPUT CURRENT - mA 


0 05 1.0 15 2.0 
Vout - OUTPUT VOLTAGE - VOLTS 


Fig. 10 


CHARACTERISTICS PMN, [tv MAK Tus, S| FIGURES 
a ae a ee ee ee | 
Sp or Cp-to-Output ft ts 16, 17,18 

Clock-to-Output 8080s 

cal cece << eeseree: Seceaaaren GOK Sez tee! Semel me Samed eS A MeN 
ae TKorik [9000 Only | 30] |_| ns | __16, 18 
Data Entry 10 8.0 ts it 7B 

TorKDatatnty ——+(| 7d) Sd SSC~iSSts Sid Sti TBC 
nies TKorsK [9000 Ony | ——SidSC~—‘s'SSSCdYSC CCCs Cd CCS” 
- Data Entry | ee 
[_JorKDataenty ——~+d| SSCS SCSC~<~srSSC‘dTYSCi Od Os Sd SSCi IBC” 
(gs Senees rece ae RETR Set NO MOR < | EaReRA 

Widths Only [Negative |———*+d| i SC~dSns Ci CdS 
Positive | -+(| 80 +| «ds Sid Si 

| Negative [| ——*«| io | ids id i 

| | SporCp sd Negative =| | COT Cs 6 17,1 
ie _ 2 n ee ee ee ee ee ee 
LC 


PROPAGATION DELAYS ~ ns 


MAX. AND MIN. PROPAGATION 
DELAYS VERSUS 
AMBIENT TEMPERATURE 


MAX. AND MIN. PROPAGATION 
DELAYS VERSUS | 
AMBIENT TEMPERATURE 
ASYNCHRONOUS INPUTS 
TO OUTPUTS 


INCREASE IN ASYNCHRONOUS 
OR CLOCK INPUT - 
DUE TO OUTPUT CAPACITANCE 


T TO OUTPUT 


‘ oie am ae | " 
i nA Ms me ; 
i re oe ee m 36 VA é 
5 a Pa 5 : 
See A : : 
ese =< 3 
SS Lo a 3 7 : 
oe ee a 5 er a a “ 
a = gu a g 
Ce 7 Lamhe t onl Tt 2 
ca a a eC a 
"=55 125 55 125 an.) os “g0 ~=—-:120 160 =. 200 
Ta - AMBIENT TEMPERATURE-*¢ Tar asic: TEMPERATURE-*c , C;-LOAD CAPACITANCE- pF AT BOTH OUTPUTS. ° 
- Fig. 11. My Fig. 12 | Fig. 13 
- 9001-9020-9022 - : 9000 
SET-UP/RELEASE TIME AND NEGATIVE CLOCK PULSE WIDTH 
NEGATIVE CLOCK PULSE WIDTH SET-UP/RELEASE TIME 
VERSUS AMBIENT TEMPERATURE _ VERSUS AMBIENT TEMPERATURE. 
52 3 
Sate aaeas 
ag Le 
gs MIN. NEGATIVE acl 
pun NEGATE OST” | maa 
. a ies ae ae oe 2S eee eee 
a = ce Oe pe as rae eee sn 
: Ea 2° Na sero we] 
| ea a a 
=e 
12 me 
gelorice ke Weddle We ety 
=55 25 125 
Tac AMBIENT TEMPERATURE=*c Ta AMBIENT TEMPERATURE-°C 
Fig. 14 Fig. 15. 
SWITCHING TEST CIRCUITS 
9000/9001 V Veco = 5.0 V 9020/9022 ¥ : ‘Voc = 5.0 V 
Fi 16 oe R= 2.0 ka Fig 17 Ob: R = 2.0 kQ 
&- Ci = Ci = 15 pF including see R Ci = C. = 15 pF including 
Sais -2te -- probe and jig probe and jig 
capacitance peas. + capacitance 
JK Le ‘ nd . 
C e ot 3 14 7 
2 ae Th Soe a =e ; 
. $9000 = ql oc : | Vour | 
a iu , Vuk = ee i : 
OUT 7 10 Vou’ 
mt [ips ed 
Cr RC. ARC, Cy RO RCL 
Fig. 18 WAVEFORMS 
>3.0 V 
1.5 V 
<0.4 V t SET-UP OR 
t RELEASE 
>3.0 V : 
1.5 V 
<0.4V 
>3.0 V 
IOV. 
<0.4V 


tod- 
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SWITCHING TEST NOTES 


t and toa 


pd+ 


2. Drive the clock pulse input with @ suitable pulse source. toa + and toy 
delays are as defined in the waveforms. 


teet-up 


1. teetup Ss defined as the minimum time required for a HIGH to be present 


lL. Vy should be kept at the high logic level when performing tod tests. 


at a synchronous logic input at any time during the low state of the 


clock in order for the flip-flop to respond to the data. 


2. The test for to... is performed by adjusting the timing relationship 
between the Vcp and V,, inputs to the t,.,,, minimdm value. A device 
that passes the test will have the output waveform shown. The output of 
a device that does not pass the tret-up test will remain at a static logic 
level (no switching will occur). 


Ndieace 


1. TL eieacé 


at a synchronous logic input at any time during the low state of the 


is defined as the maximum time allowed for a HIGH to be present 


clock and not be recognized. 


2. The test fOr trecace 
tween V.p and V,, to the t 
that pass will remain at static logic levels. In order to check both J and 


K sides of the flip-flop it is necessary to perform the test with the flip- 


is performed by adjusting the timing relationship be- 


release Maximum value. The outputs of devices 


flop in each of its two possible states, i.e., set and clear. This can be 
accomplished by making use of the appropriate direct inputs to establish 
the state before a test. The outputs of devices that do not pass the 


t test will exhibit pulses instead of static levels. 


release 


RECOMMENDED INPUT PULSE SOURCES 


ADJUSTABLE 
DELAY 
NETWORK 


PULSE 
GENERATOR 


FREQUENCY = ee 


DUTY CYCLE = 50% 


ADJUSTABLE 
DELAY 
NETWORK 


DTuL9932 gates with adjustable capacitors 
connected from extender inputs to ground 
make suitable. delay elements. 


© GND. TO INHIBIT 
FOR tpd TESTS 


9000 SCHEMATIC DIAGRAM 


For resistor values,see page 16 


Voc = Pin 14 
Gnd = Pin 7 


ans 
Vcc = Pin 14 
Gnd=Pin7 = 
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9001 SCHEMATIC DIAGRAM 


For resistor values,see page 16 


a 


Vcc = Pin 16 
Gnd == Pin 8 


NOMINAL COMPONENT VALUES (ALL FLIP-FLOPS) 


Rie Ray Rey Ror Rigr Rig Rize Rays Roos Ro3s Rags Rog Rog = 4.0 ko 
R,, R3, Ry, R7 = 2.0 kQ 

Ror Rigs Rog Ry, = 6.0 ko 

Rij Rig = 1.5 ko 

Rio Rio = 1502 

Riz Roo = 80.2 

Rise Roar Rog, Roz Ryq = 1.25 ko 

R,. = 1.0 kQ 

C,, C, = 10 pF 
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9022 SCHEMATIC DIAGRAM 


For resistor values see table on page 16 


16 
Mec 


Vcc = Pin 16 
Gnd = Pin 8 


APPLICATIONS 


SYNCHRONOUS BCD COUNTER | DIVIDE BY TEN COUNTER 


Two TTL 9020 Dual Flip-Flops require no additional gating 
Two TTlul 9020 Dual Flip-Flops require «no additional gating elements to produce divide by ten circuit with a square wave 
to produce a fully synchronous 8421 code BCD Counter. divide by ten output and a divide by five output. 


BINARY COUNTER WITH ASYNCHRONOUS PARALLEL LOAD AND CLEAR 


~—— PARALLEL INPUT -—= 
ONES TRANSFER ENABLE 


COUNT ENABLE 


Binary counter using synchronous 2 
bit stages with trickle down between 
stages illustrates method of utilizing 
dual JK flip-flops having common 
clocks in counter applications. 

COUNT INPUT 


MASTER CLEAR 


4 
«—— PARALLEL OUTPUT ——= 
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"PACKAGE OUTLINES 


U6A | 
PHYSICAL DIMENSIONS U6B 
JEDEC (TO-116) Outline PHYSICAL DIMENSIONS 
Dual In-Line Package 16 Lead Dual In-Line 
310 ai 
eae r ull 
ee 
| Pik | meee 011 
| | ou | | 009 
F .200 MAX. 
. 375 | 
125 re | heme Le | |..375 Nom! 
“Hj 
i T 
NOTE 1 mm, 
| 


——— 
Ae 
015 MIN . a 280 


.240 
NOTE: 1. Board drilling dimensions should equal your 
practice for a conventional .020 inch. diame-— 
ter lead. | 


U3I | U3L 
CERPAK 14 LEAD | | CERPAK 16 LEAD 


ORDER INFORMATION 
To order Transistor-Transistor Micrologic elements specify 
U3IXXXX51X for 14-pin Flat package | 
_ U6AXXXX51X for 14-pin Dual In-Line package 
_ U3LXXXX51X for 16-pin Flat package 
U6BXXXX51X for 16-pin Dual In-Line package | 
_ Where XXXX is the four- digit number denoting the specific element desired and 51X is for —55°C to were temperature. 
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TRANSISTOR-TRANSISTOR MICROLOGIC* 
INTEGRATED CIRCUITS 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 
TEMPERATURE RANGE: 0°C to 75°C 


GENERAL DESCRIPTION 


The Fairchild 9000 Series of TTL circuits is designed to be used in any 
digital system where good noise immunity, high speed, medium power and 
high fan-out performance is required. The line is characterized by a broad 


number of functions available in a variety of packages. The basic elements 
of the family are active low level output AND gates commonly known as 
NAND gates. 

Typical high level noise immunity of every device in the family is 1.9 V and 


typical low level noise immunity is 0.9 V. Worst case immunity is 400 mV 
over the entire temperature range. Power dissipation is typically 11 mW per 
gate function at a 50% duty cycle, and the average propagation delay is 
7 nanoseconds per gate function. A single 5 V +5 per cent power supply is 
used with the circuits. 


The gates were designed to provide low output impedance in both high and 
low states which results in good capacitive drive capability and good im- 
munity to crosstalk. The output impedance in the low state is about 10 ohms 
and in the high state, about 20 ohms. To further enhance noise immunity, 
all inputs of all devices incorporate diode clamps which considerably re- 


TABLE OF CONTENTS 


ABSOLUTE MAXIMUM RATINGS, LOGIC DIAGRAMS 


Explanation of Loading Rules and 
provisions for Unused Inputs 


NAND GATES and HEX INVERTER 
9002 Quad 2-input gate 
9003 Triple 3-input gate 
9004 Dual 4-input gate 
9007 Single 8-input gate 
9016 Hex Inverter 


NAND BUFFER 
9009 Dual 4-input buffer 
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duces the ringing which can result from long lines and impedance mis- 
matches. The binary elements are of a JK, DC master slave design and will 
toggle at 40 MHz, except for the 9000 element. The 9000 has capacitors 
purposely incorporated in the design to increase its set-up time and provide 
it with considerable immunity to long clock skew. Due to the longer set-up 
time the 9000 toggle frequency is 20 MHz. A common JK input is incorpor- 
ated on all binary elements to provide data entry inhibit/enable. The input 
to the clock on each element is buffered to reduce the clock input loading. 


The Vee and ground terminals of all devices are located on diagonal corners 
of the package which allows two degrees of freedom in routing of power and 
ground leads on the PC boards. Special care has been taken in establishing 
pin-outs for the flip-flop so as to minimize cross-overs when laying out 


common dynamic functions with these elements. Simple loading rules are 
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incorporated so that the fan-in and fan-out capability of each device will be 
quickly established. 


The 9000 series TTuL is part of the CCSL family and is compatible with all 
other Fairchild DT#L, Low Power DTuL and MSI devices as well as the more 
complex functions which will be available in the future. 


AND-OR-INVERT GATES and EXTENDER 
9005 Dual 2-2-input AND-OR-INVERT Gate 
one. half extendable 
9008 Single Extendable 2-2-2-3 AND-OR-INVERT Gate 
9006 Dual 4-input OR Extender 


JK FLIP-FLOPS 
9000 JK Flip-Flop 
9001 JK Flip-Flop 
9020 Dual JK Flip-Flop 
9022 Dual JK Flip-Flop 


APPLICATIONS 
ORDER AND PACKAGE INFORMATION 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD TRANSISTOR-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


9000 SERIES TTL INTEGRATED CIRCUITS 


NAND GATES 
| 9016 9002 
1 2 } 3 
3 4 
5 6 3 6 
9 8 
3 8 
" 10 
3 2 | 13 " 
NAND GATES 
9007 
. 
3 
4 
10 : 
r 
12 
3 


AND-OR-INVERT GATES AND EXTENDER 


9005 9008 
1 13 
13 
8 

9 11 EMIT. 2 

10 12COLL. 3 : 

2 9 11 EMIT. 

: Ie 12COLL. 

6 

j 4 

; é 

Vcc = Pin 14 

Gnd = Pin 7 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias 0°C to + 75°C 
Voc Pin Potential to Ground (See Note 1) —0.5Vto +8.0V 
Input Voltage (D.C.) (See Note 2) —0.5Vto +5.5V 
Input Current (See Note 2) | —30 mA to +5.0 mA 
Output Voltage, Output Normally High OV to +Vo¢ value 


Current Into Output Terminal, Output Low (except 9009) 
Current Into Output Terminal, Output Low 9009 


NOTE 1 


The maximum Voc value of 8.0 volts is not the primary factor in determining the maximum Voc which may be applied to a number of interconnected 
devices. The voltage at a high output is approximately 2 V,.’s below the Voc voltage, so the primary limit on the V.¢ is that the voltage at any input 


9003 
1 
2 12 
13 
3 
4 6 
5 
9 
10 8 
"i 
BUFFER 
9009 
} 
2 
| 6 
5 
9 
10 
12 : 
13 
9006 
13 
1 
2 12 COLL. 
3 11 EMIT. 
4 
5 
9 COLL. 
6 
8 10 EMIT. 


(extender for use with 9005 & 9008) 


may not go above 9.5 V unless the current is limited, so this effectively limits the system V.c to approximately 7.0 volts. 


NOTE 2 


Because of the input clamp diodes, excess current can be drawn out of the inputs if the D.C. input voltage is more negative than —0.5 V. The diode 
is designed to clamp off large negative A.C. swings associated with fast fall times and long lines. This maximum rating is intended only to limit the 


steady state input voltage and current. 
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9000 SERIES TTyL INTEGRATED al 


~ 9020 


SINGLE FLIP-FLOPS 


Vcc.= Pin 14 
Gnd = Pin 7 


DUAL FLIP-FLOPS 


9022 


Vcc = Pin 16 
Gnd = Pin 8 


LOADING RULES 


In this data sheet the following notation has been chosen to indicate 
the input loading and output drive for all logic elements. 


INPUTS OUTPUTS 


LOGIC ELEMENT 


Where 

A= high logic level input load factor 

B = low logic level input load factor 

X = high logic level output drive factor 
| Y = low logic level output drive factor 
When -checking for loading violations it is only necessary to insure that 
the sum of the high logic level input load factors at any node does 
not exceed the high logic level output drive factor at that node. The 
_ same is true for low logic level load and drive factors. These rules apply 
only within the TTuL 9000 series. For loading rules to other Fairchild 
_ logic elements refer to the CCSL Composite Data Sheet. 
Multiplying the factor with the appropriate current per unit load gives 
the input loading or output drive in terms of current. For the TTL 
circuits of this data sheet, current per unit load is —1.6 mA maximum 
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at the low logic level and is 60 uA maximum at the high logic level. 

In the case where unused inputs of an AND gate are shorted to a driven 
input, the high logic level input load factor for the inputs will be the 
number of inputs shorted together times the high logic input load factor 
for one input. The low logic level input load factor for the inputs will be 
the same as that for a single input. 


UNUSED INPUTS 
Proper termination of unused inputs will result in maximum operating 


speed. Substantial degradation of turn-on delay may occur if unused 


inputs are left open. 


_ The following are acceptable ways to terminate unused inputs: 


1. Tie the input to a used input on the same gate. The TT ub 9000 series 
has made special provision for this method by offering extra high 
level drive factor on all outputs. 


2. Tie the input to V., through a resistor. This resistor should be chosen 
to keep the input current within absolute maximum ratings for any 
possible extreme of the V.c supply. More than one mene may be 
terminated through one resistor.. 


3. Tie inputs to a separate supply between 4.5 and 24 V, if one should 


be available. 


4. Tie the inputs to the output of an unused gate. The unused gate must 
provide a constant high level output. 


NAND GATES—9002, 9003, 9004 AND 9007 
_ HEX INVERTER—-9016 

The 9002, 9003, 9004 and 9007 are active low level output AND gates commonly ‘known as NAND gates. The 9016 is a hex inverter with input and 
output characteristics identical to the 9002, 9003, 9004 and 9007. This variety of gate combinations provides the system designer the utmost in logic 


IC® INTEGRATED CIRCUITS — 


flexibility and enables a reduction of package count. © Se ee 
= ile, Figure 1—LOGIC SYMBOL AND PIN CONFIGURATIONS 


9003 


_ 
Puan 


orem 
—~oO wou 


‘Voc = PIN 14, GND=PIN7 


Figure 2—BASIC GATE CIRCUIT 


—- 20/10 


Nominal Resistor Values 


Ri = Rs = 4.0 kQ 
— R2= 1.5 kQ 
R3 = 150 Q 


ae R4 = 80 Q 
*Number of inputs depends on the gate. Ry = 1.25 kQ 


ELECTRICAL CHARACTERISTICS 9002, 9003, 9004, 9007 AND 9016 (T, = 0°C to 75°C, Vig = 5.0 V 45%) 


LIMITS 

0°C 3 

| - MIN. MAX. 
Output High Voltage 
) 045| 


Output Low Voltage 


SYMBOL 


_ CHARACTERISTIC 


Veo =475V0 Igy =—1.2mA 
Inputs at V,, (see below) 
V ; 


Voc = 4.75V Io, = 
Inputs at V,,, (see below) 
Guaranteed input high 
threshold for all inputs 
Guaranteed input low 
threshold for all inputs 


| Voo = 5.25V | Vp = 0.45V | 
Veco = 4.75V | 5.25Vonother inputs _ 


Vp = 4.5V 


(on alae ed Mellie a: 
Voc Current, Gate Off a Te | 1.070 17 = | i ae 
(each gate) a or Wi oc oe 


toa, | SwitchingSpeed TO 


Inputs high 


Inputs at gnd 


a co < < < < 
iit | | | | Ei 
ia I 


i%) 
= 
o=te| 
oO 
=) 
gQ 
4 
a | 
@o 
3°) 
2. 
ios) 
om) 
roy 
oi 


Voc = 5.0V, See Figure 11 
, = 15 pF 


9002, 9003, 9004, 9007 AND 9016 


PEE RCA INPUT AND OUTPUT CHARACTERISTICS 


OUTPUT VOLTAGE VERSUS 
INPUT VOLTAGE 


INPUT CURRENT VERSUS 
INPUT VOLTAGE - 


4.0 


OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE — 
(OUTPUT HIGH) 


OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE 
(OUTPUT LOW) 


2.0 20 
=-GRnaRa Voc ®5.0V | | | | tg versov | | | | [Z| 
Sah F.0. #10 Seer, INPUTS AT GND. ie Ba J 
5 SSCL Epis 
o 3.0 eis < a rd < ie rs 
> * E€ P : i= Al ne 
us PLETED Teeg Ze -2.0 + el = Fe 
eC) BE CEEY § 
e 
S 2.0 ro ae 3-40 -— ee = = 
Pee Ae: : : 
= 1% $ ey ee r= 3 
wr Ceeee: Chace a a 3 
: i z & b 
B’CCCCCUPELE “ta ce sa 
ttt | ME | td 
0 ae 3.0 “20 0 20. 40 #60 60 =1.0 1.0 3.0 5.0 70 
Viy~!NPUT VOLTAGE ~ VOLTS Vin “INPUT VOLTAGE -VOLTS Voyr ~ OUTPUT VOLTAGE-VOLTS VoyT - OUTPUT VOLTAGE - VOLTS 
Fig. 4 Fig. 5 Fig. 6 Fig. 7 


LOGIC LEVELS AND NOISE IMMUNITY 


WORST CASE HIGH LEVEL 
NOISE IMMUNITY VERSUS 
AMBIENT TEMPERATURE 


TTT TT r2o wien Leven Loaps | 


WORST CASE LOGIC LEVELS 
VERSUS 
AMBIENT TEMPERATURE 


e titi 
ree oe aed hl 
a Svea eee ae eee 
[eee eee aes 
2 nee 
: Se non po 
ge ete 
gE ee rT | 
cS ae ol 
ae (ee OD OC OP 
‘ ; PLE ti titi 
0 25 50 ; 75 0 75 
"Ty AMBIENT TEMPERATURE — °C Ty AMBIENT Laan *C 
Fig. 8 Fig. 9 


SWITCHING CHARACTERISTICS 


- Figure 11—tpd TEST CIRCUIT 


Voc 


DEVICE UNDER 
TEST 


f ~ 1.0 MHz 
Amp ~ 4.0V 
Width ~ 200 ns 
t, = t<10 ns © 


WORST CASE TURN OFF DELAY 
VERSUS AMBIENT TEMPERATURE 


30 30 


LOW LEVEL NOISE IMMUNITY~VOLTS 


WORST CASE 
LOW LEVEL NOISE IMMUNITY 
VERSUS FANOUT 


_| ovcstas7s°c 
| | | 4759S Voc $5.25 V 


SSeS aR AR 
Pletal lea Maples 


ene a UNIT LOADS 


Fig. 10 


SWITCHING WAVEFORM 


WORST CASE TURN ON DELAY 
VERSUS AMBIENT TEMPERATURE 


Vo 5.0V 
\cpeeeeeee co 

7 7 See cise 
i Emerg veo 
: ‘(i SEE Se 
. iis = 3 eee ee 
: MAX aT Ct 

z z ue ! Cy © 15 pF eal 
; 2m a a a a 
5 EEE AES ee cle an 
a i 7 ee ls else 
gan WS ee eee 
PEEP eo eerie 
°0 . 75 % 75 

Ta ~— seacronc ot ee oe *¢ 

Fig. 12 Fig. 13 
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NAND BUFFER — 9009 


The 9009 is a power gate capable of sinking and sourcing large currents for high fanout applications. Logically it is the same as the 9004. 


LOGIC DIAGRAM AND PIN CIRCUIT DIAGRAM 
CONFIGURATION (One Gate) 


Voc 


| OUTPUT 
Voc = PIN 14 0 
GND = PIN7 


eo LOADING FACTORS 


Nominal Resistor Values 


Ri = 2.0 kQ R4 = 50 Q 
R2 = 560 Q Rs = 4.0 kQ 
R3 = 150 Q Re= 5002 


a” 


ELECTRICAL CHARACTERISTICS 9009 (T,, = 0°C to 75°C, V.¢ = 5.0 V +5%) 
LIMITS 


CONDITIONS — 


CHARACTERISTIC 0°C 


Output Low Voltage ine 0.45 a 


SYMBOL 


Voc = 4.75V low = —3.6 mA 
Inputs at V,, (see below) 


Guaranteed input high 
| threshold for all inputs 
0.85 Guaranteed input low 

threshold for all in 


“86 146 | 146 Inputshigh | 
15 3. ; Inputs at gnd 2 


Input High Voltage 
Input Low Voltage 
Input Load Current 


Input Leakage Current 


Voc Current, Gate On 
(each gate) 

Voc Current, Gate Off 
(each gate) | 


Switching Speed 


cc = 5.0 V, See Figure ii 
= = 15 pF 


BO 
ned 
3 | 
ow 
=> 
ew 
7." 


OUTPUT VOLTAGE VERSUS 
INPUT VOLTAGE 


Vout ~OUTPUT VOLTAGE - VOLTS 


all 
LEE MET 
Lit 


ViIN7 int ere NOs: 


Fig. 4 


WORST CASE LOGIC LEVELS 
VERSUS 
AMBIENT TEMPERATURE 


VOLTAGE- VOLTS 


Ta" AMBIENT TEMPERATURE-*C 


Fig. 8 | 


9009 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


INPUT CURRENT VERSUS 
INPUT VOLTAGE 


Vecrsov | | | | | | | 

aan Sie 

| | | lf 
| A 


y 


Iy-INPUT CURRENT—mA 
BS 
oO 


Vjy~INPUT VOLTAGE - VOLTS 


Fig. 5 


0 


OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE 


vecrsov | {| | | | 

9 L INPUTS AT GND, Pode Ee | 

i De 

tage 
ry) 
[4 
[4 

ere a al 7 

5 [| | Yt tT | Tl 

Ds 4 Me 

aie ae 2s a 

oer ie ee ae ee 

| Asesci | ft | td 

-100 L_| [ioe le 
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Vout ~OUTPUT VOLTAGE - VOLTS 


Fig. 6 


LOGIC LEVELS AND NOISE IMMUNITY 


CT [Tekst wen te Lone 
7 Saeed eseese : 
SP ae ata 3 
a i 
Hee 
5 = z 
ge r 
SCL ee eee : 
g EET eT : 
= a : 
Jha eee 5 
OOO 


Ty AMBIENT TEMPERATURE — °C 


WORST CASE HIGH LEVEL 
NOISE IMMUNITY VERSUS 
AMBIENT TEMPERATURE 


Fig. 9 


SWITCHING CHARACTERISTICS 


fc 1.0 MHz. 
Amp ~ 4.0V | 
Width ~ 200ns _ 
t= t<l0ns 


‘tpqt—TURN OFFDELAY—ns 


tpd TEST CIRCUIT 


WORST CASE TURN OFF DELAY 
VERSUS AMBIENT TEMPERATURE 


L. Wocs5.OV J | 
ee Cel 
ia aes 


pe 


er mace o 


Fig. 12 


” Loyt OUTPUT CURRENT - mA 


WORST CASE TURN ON DELAY 


VERSUS AMBIENT TEMPERATURE 


tpg” ~TURN ON DELAY~ns 


Tam AMBIEN cmeneree zm 


Fig. 13 
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OUTPUT CURRENT. VERSUS 
OUTPUT VOLTAGE 
(OUTPUT LOW) 
Vec*5.0V — . 
INPUTS HIGH a ; 


Vout ~ OUTPUT VOLTAGE ~ VOLTS 


Fig. 7 


WORST CASE 


LOW LEVEL NOISE IMMUNITY 


VERSUS FANOUT 


“Lt fT TT Lost sts: ] 
| | | | | | arsvsvecss.z5v 
foaled 


LOW LEVEL FANOUT, TTyL UNIT LOADS | 


- Fig. 10 


SWITCHING WAVEFORM 


EXTENDABLE AND-OR-INVERT GATES—9005, 9008 
EXTENDER—9006 _ | 


The TTL 9005 and 9008 are AND-OR- INVERT sales which may. be OR extended with the use of the 9006. For noise immunity and operating level curves, 


refer to the gate section on Page 4 and 5. 


Figure 1—LOGIC DIAGRAMS AND LOADING FACTORS 


The numbers by each input and output give the input loading and output drive capability. For complete scolanation see pase 3. 


Ri4==1.25kQ © 
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9005 9006 
16/15 3 18/15 H _~ 
ate 1. 
S/S aie a2 2. coLt. 
S/S — 1515 —— pa uate 
15/15 - 
_ EXTENDABLE GATE 20/10 
7 : . eas * EMIT. | P | 
| 3 5/15 ~ * COLL. 15/15 ——— 
I ae > ea 15/15 3 9 
4 20/10 15 / 15 : 15/15 - 6 COLL. 
w" | ae : sis —8 ~_10 
WI Sd , = Vcc = Pin 14 yey - Vec=Pinl4, = EMIT. 
7 Gnd = Pin7 Gnd = Pin 7 . 
NON-EXTENDABLE GATE ~ a a ag Veco = Pin 14 
*Four Extenders (9006) may be “Four Extenders (9006) may be Gnd == Pin 7 
tied to these terminals tied to these terminals 
| Figure 2—CIRCUIT DIAGRAMS | 
"9005 8008 
* Vcc 2S ? Voc : : | ° Vec 0 Vec 4 Vec ? Vec 
| ZR oo BRg SRD SR3 Re = $R7 
eer) Pe eg) TT 
13 o—_+—_+ T oe 7 3O al - | : ed 
[oe FFM | FF ) hea ee 
~ 9 Voc | oe Ra 1} o 4 
Rz «10 : | Pay 8 | 
7 7 — gRy so4—/ 
we Ry 190 be Oe 4 = = 
10 0 4 = = a 
ax a = et oe Voc = Pin 14 
| 2 © : Gnd = Pin 7 
= Efe, 6 Typical Resistor Values 
EXTENDABLE GATE — i Ri = Ro = Re = Rs = 2. 6 KO 
. a. Re, oe Rs = 800 9 
ay Spt > #3 Rs == 150 Q 
es | i — Rr == 80Q- 
R ce a ) Ro = 665 2 
Se 7 i "9006 —~C~* 
>- + Vec ae | O6 » a 
Rio 4 Qi4 R= 2.6 kQ Typical 
| Ria 
a el 2 
ae n 9 
Zs. 2 . . = 
= =  NON-EXTENDABLE GATE | berate 
, ; Gnd == Pin 7 
Typical Resistor Values Two in a package 
Ri = R3 = 2.6 kQ Ro = Re = Rio = Ri3 = 4.0 kQ 
R2 = 800 Q R7 = 665 Q 
R4 = Ri = 150 2 Ro = 1.5 kQ Cs Vcc = Pin 14 
Rs = Riz = 80 Q = > = = 


Gnd == Pin 7 


a 


FAIRCHILD TRANSISTOR-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


ELECTRICAL CHARACTERISTICS 9005, 9006 AND 9008 (T, = 0°C to 75°C, V.. = 5.0 V +5%) 
LIMITS 


25°C 75°C UNITS 
MIN. TYP. MAX. |MIN. MAX. 


CONDITIONS & COMMENTS 


SYMBOL | CHARACTERISTIC 


Output High Voltage 


: 


V,, == value indicated below on this table 


lo, = 16.0 mA 
lo, = 14.1 mA 


Output Low Voltage ' 


Input High Voltage 
Input Low Voltage 


Input Load Current 
9005 Non-Extendable Gate 
Input Load Current 


9005 Extendable Gates 
and Extender 


Input Leakage Current 
9005 Non-Extendable Gate 
nput Leakage Current 
Extendable Gates and Extender 


Voc Current,Gate “ON” 
9005 Non-Extendable Gate 
9005 Extendable Gate 
9008 


Voc Current, Gate “OFF” 
9005 Non-Extendable Gate 
9005 Extendable Gate 
9008 


Extra Current Drain 
when one 9006 Extender 
is attached to a 
9005 Gate “ON” 


Extra Current Drain 
when one 9006 Extender 
is attached to a 
9005 Gate ‘OFF’ 


Vou 
Vor 
Vin 
Vin 


nT 


Gnd on all other inputs 


All inputs open 


Veco = 9.0V 
All inputs except 
extender inputs gnd. 


All inputs high 


1.65 2. Veco = 5.0 V 
All inputs grounded 


bet 
Ol; 
oo 


Note: Output characteristics above apply to a 9005 (both gates) or a 9008. 
Input characteristics above apply to a 9005 (both gates) or a 9008 using either the internal gates or an external 9006 extender. 


9005, 9006, 9008 TYPICAL INPUT-OUTPUT CHARACTERISTICS (EXTENDABLE GATES“) 


OUTPUT VOLTAGE VERSUS INPUT CURRENT VERSUS OUTPUT CURRENT VERSUS | OUTPUT CURRENT VERSUS 
INPUT VOLTAGE INPUT VOLTAGE OUTPUT VOLTAGE (OUTPUT HIGH) OUTPUT VOLTAGE (OUTPUT LOW) 


fete Vec 75.0 V 
=ERRR 


4 200 


Vec =5.0V 


: ce ST BREW INPUTS AT GND. z 
et BRTTHTH } tty ig a 
4 ae Ae 5 a ere 
ER Tr = TTT ART ee 
SEER RE sene sae: oe ae Beg al 
ese Mea nL) es OP 4e RR eAee 
3 
SCOTT ~ i 24 AL 
* ACCME pf TSEC 
°o 1 an: 3 Ne 0 2 4 6 8 i "9 04 08 12 16 20 
Vin ~ INPUT VOLTAGE - VOLTS Vin INPUT VOLTAGE -VOLTS Vout —-OUTPUT VOLTAGE -VOLTS Vout ~ OUTPUT VOLTAGE - VOLTS 
Fig. 3 Fig. 4 Fig. 5 Fig. 6 


*Curves on Page 5 apply to 9005 nonextendable gate. — 
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AC CHARACTERISTICS 
t,4 TEST CIRCUITS 


9005 NON-EXTENDABLE GATE 
Fig. 7 


f =1.0 MHz 
AMP =4.0V 
WIDTH*200 ns 
ty = t¢S10ns 


Fig. 9 


PULSE 
INPUT 


*Includes all probe and/or jig capacitance. 


AG CHARACTERISTICS (Ta me 25°C) 


Symbols are defined in the test circuit. 


WORST CASE TURN OFF DELAY 
OF EXTENDABLE GATE 
2 TEMPERATURE 


OF EXTENDABLE GATE 
VERSUS TEMPERATURE 


F 
ee an 
eee 


tod+- TURN-OFF DELAY-ns 
tod™ —TURN ON DELAY-ns 
M4 
[Ree ieee 
7 Sees ieee 
Tee Ree 
| 


25 50 
Ty~ AMBIENT TEMPERATURE - °C 


Fig. 11 


2 
Ta~ AMBIENT TEMPERATURE - °C 


Fig. 10 


WORST CASE TURN ON DELAY 


sew 
r | | | ft | |_| 9005, 9008 
ea 
Pee ae 
eee 
A 


Po ce 


tog*—TURN OFF DELAY —ns 
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iewe 9005 OR 9008 EXTENDABLE GATE 
ig. 


f % 1.0 MHz 
AMP =4.0V 
WIDTH 200 ns 
ty = ts $10ns 


PULSE 9009 
INPUT 


YouT 


NOTES: 

With switch in position (1) measure tpd 
of 9005. With switch in position (2) meas- 
ure tpd (9005) -+- Atpd (9006). Capaci- 
tances include probe and jig capacitances. 


CONDITIONS & COMMENTS | 


9005 Nonextendable gate only, See. Fig. 7 


Veo = 5.0V, C, = 15pF, Cy = 5.0 pF 
9005 Extendable gate and 9008, See Fig. 8 


9006 only 

The 9006 is tested by measuring its 
propagation time through the 9005. 
The t,4 readings shall not exceed 
the 9005 readings by the specified 
amount. See Fig. 9. 


WORST CASE TURN ON DELAY 
OF NONEXTENDABLE GATE 
VERSUS TEMPERATURE 


WORST CASE TURN OFF DELAY 
OF NONEXTENDABLE GATE 
VERSUS TEMPERATURE 


Pole dee Poe take eth 
e cit ’ 
Cid 
©. 
Secs resitaaht, cecesneneace 
lee eee z PoE 
bara. cisee | LoL LTT macarqmisoe_| | I | 
pe ne ee i = ie os 
« ae SPEER AAE 


fF wn ar cuisor | tt 


i a eae a a a 
5 
Ta AMBIENT Scam om 


Fig. 13 


Ty~ AMBIENT TEMPERATURE—°C 


Fig. 12 


J-K FLIP-FLOPS-9000, 9001 
DUAL J-K FLIP-FLOPS-9020, 9022 


GENERAL DESCRIPTION 


~ The TTwLk 9000 series has four flip-flops to satisfy the storage requirements 
of a logic system. All are master-slave JK designs and have the same high 
speed and high noise immunity as the rest of the 9000 series. As with the 
gates, all inputs have diode clamps to reduce ringing caused by long lines 
and impedance mismatches. 


The JK type flip-flop was chosen for all flip-flop elements in this family 
because of its inherent logic power. The input function required to produce 
‘a given sequence of states for a JK flip-flop will, in general, contain more 
“don't care” conditions than the corresponding function for an RS flip-flop. 
These additional “don’t care’ conditions will, in most cases, reduce the 
amount of gating elements required to implement the input function. 


The master-slave design offers the advantage of a DC threshold on the clock 
input initiating the transition of the outputs, so that careful control of clock 
pulse rise and fall times is not required. | 


Data is accepted by the master while the clock is in the low state. Refer. to 
the truth table for definition of “HIGH” and “LOW” data. Transfer from the 
master to the slave occurs on the low to high transition of the clock. When 
the clock is high, the J and K inputs are inhibited. 


Figure 1—LOGIC DIAGRAMS AND LOADING FACTORS 


9000 


. Veo = 14° - 


GND = 7 
Figure 2—FUNCTIONAL LOGIC DIAGRAMS | 
9000/9001 


9000 
r “ 
J20-—-6-o1 >- 
J3zo 
T oT 50 
ve _9000 
| 
Koe > 
K30 


Cp 


A joint (JK) input is provided for all flip-flops in this family. This common 
input removes the necessity of gating the clock signal with an external gate 
in many applications. This not only reduces package count, but also reduces 
the possibility of clock skew problems, since with internal gating provided, 


all flip-flops may be driven from a common clock line. Several TTuL drivers 
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may be used in parallel to drive this common clock line, if the 
the F.0. capability of the 9009 buffer. 


The asynchronous inputs provide ability to control the state of the flip-flop 
independent of static conditions of the clock and synchronous inputs. Both 
asynchronous set and clear are provided on all flip-flops except the 9020, 
which because of a logic trade-off has only clear inputs. The set or clear pin 
being low absolutely guarantees that one output will be high, but if opposing 
data is present at the synchronous inputs and the flip-flop is clocked, the 
low output may momentarily spike high synchronous with a positive transi- 
tion of the clock. If the low output of the flip-flop is connected to other 
flip-flop inputs clocked from the same line, the spike will be masked by the 
clock. If the clock is suspended during the time when the asynchronous 
inputs are activated, no spike will occur. When the spikes can cause prob- 
lems, a simple solution is to common the joint JK inputs with the synchron- 
ous set or reset signal. 


load exceeds 


9020/9022 
Sp 9022 ONLY | 
i i 


TRUTH TABLES 
SYNCHRONOUS OPERATION a _ ASYNCHRONOUS OPERATION 


OUTPUTS INPUTS | OUTPUTS | | 
BEFORE 100 AE se zo 


OUTPUTS =————sINPUTS __cLOCk 


oO 
oO 


one * 
ONE, i : 
L cH 

SYNCHRONOUS 


INPUTS CONTROL 


SYNCHRONOUS ‘OPERATION | | The H* symbol i in the J or K input column is defined as meaning that the 


The truth table defines the next state of the flip-flop after a low-to-high input is high at some time while the clock is low. 

transition of the clock pulse. The next state is a function of the present The X symbol indicates that the condition of that input has no effect on the 
state and the : and K gue as shown i in the ener next state of the flip- flop. | 

as indicated on the logic diagrams. These internal. inputs are for every flip- respectively. 


flop the result of a logic operation on the external J and K inputs. This 
operation is represented symbolically by AND gates in the logic diagram for - 
each flip-flop. Logic diagrams are in accordance with MIL Standard 806B. UNUSED INPUTS 


The L* symbol in the J and K input column is defined as meaning that The 9001, 9020 and 9022 all have active level low synchronous inputs. 
that input does not go high at any time while the clock is low. ‘% When not in use they must be grounded. All other unused. inputs. including 


asynchronous should. be tied high for maximum operating: epee Use one 
of the methods recommended on Page 3. . 
ELECTRICAL CHARACTERISTICS 9000, 9001, 9020 AND 9022 (T = = 0°C to 75°C, Vee = 5.0 V +5%) 


| a ee _ LIMITS 
SYMBOL | CHARACTERISTIC | ae _ 75°C ; 


CONDITIONS & COMMENTS 


Voc = 4.75 V, loy = —1.2mA 
Veo = 4.75 V, Io, = 14.1 mA 
Voc = 5.25 V, Io, = 16 mA 
Guaranteed input high threshold. 
for all inputs. 
Guaranteed input low threshold 
for all inputs. 
Vec = 5.25 V, Vp = 4.5 V. 
Gnd. on other inputs. 


| input High Voltage 
eae Low Voltage 


sna Leakage 
All J, K inputs 
T inputs 9000, 9001 
JK inputs 9000, 9001 
T inputs 9020, 9022 
JK inputs 9020, 9022 
Spi Gp (all flip-flops) 
input Current 
All J, K inputs — 
T inputs 9000, 9001 
JK inputs 9000, 9001 
T inputs 9020, 9022 
JK inputs 9020, 9022 
- Sp, Cp (all flip-flops) 
| Input Current = 
_ AlLJ, K inputs 
T inputs 9000, 9001 
JK inputs 9000, 9001 
T inputs 9020, 9022 
| JK inputs 9620, 9022 
Sp, Cp (all flip-flops) 
| Vice Current a 


V- = 0.45V 
5.25 Von other 
inputs | 


—0.94 —141 


1:86-452'82 | 


— 3.76 —5.64 | 
—2.54 —3.78 


| 9000 -{S, at gnd 
~ 9001 - Sp at gnd 
9020, 9022 Cp), Cp, at gnd 


each flip-flop 
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FAIRCHILD TRANSISTOR-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 
9000, 9001, 9020 AND 9022 


| ; INPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE VERSUS OUTPUT VOLTAGE VERSUS INPUT VOLTAGE OUTPUT VOLTAGE 
ASYNCHRONOUS INPUT VOLTAGE ‘CLOCK INPUT VOLTAGE CP INPUT 9620, 9022 (OUTPUT HIGH) 


4.0 


sof LU 
TTT eel tL 
SERRE Cees 
2.0 TAS 
BERR REREEE 


AE 
i : 


t 
fea) 
Igyt OUTPUT CURRENT - mA 


Voyt “OUTPUT VOLTAGE -VOLTS 
Voyt ~ OUTPUT VOLTAGE - VOLTS 


ia] 
°o 
Ed 
ioe 
aC i a 
ie a ea 
-INPUT CURRENT - mA 


I 
AN 


So 


0 1.0 ' 2.0 3.0 0 1.0 2.0 3.0 =2. 0 2.0 4.0 6.0 8.0 -1.0 1.0 3.0 5.0 7.0 
Vin ~INPUT VOLTAGE - VOLTS Vin ~ INPUT VOLTAGE -VOLTS Vin ~ INPUT VOLTAGE - VOLTS Vout - OUTPUT VOLTAGE - VOLTS 
Fig. 3 Fig. 4 Fig. 5 Fig. 6 
INPUT CURRENT VERSUS INPUT CURRENT VERSUS INPUT CURRENT VERSUS INPUT OUTPUT CURRENT VERSUS 
: INPUT VOLTAGE | INPUT VOLTAGE VOLTAGE, ASYNCHRONOUS OUTPUT VOLTAGE 
JK INPUT 9000, 9001 JK INPUT 9020, 9022 INPUTS — ALL FLIP-FLOPS (OUTPUT LOW) 
aan a i ae 2 
P et 7 ¢ ee 
= GEECEEEEH | , FLEE 
ik 3 paeet cles 
: - : (a a 
: E sol : eile 
z es Le ae 
FREE 
: ~2.0 0 2.0 40 6.0 8.0 “20 - 0 2.0 4.0 6.0 8.0 72.0 0 2.0 4.0 6.0 8.0 
Vin ~INPUT VOLTAGE -VOLTS Vin 'NPUT VOLTAGE - VOLTS Vin ~ INPUT VOLTAGE - VOLTS Vout ~ OUTPUT VOLTAGE- VOLTS 
Fig. 7 Fig. 8 Fig. 9 Fig. 10 


SWITCHING CHARACTERISTICS (T, = 25°C, V.. = 5.0V, C, =C, =15 pF of all flip-flops unless otherwise noted) 


CHARACTERISTICS 


toa,  |_Clock-to-Output | 
— Clock-to-Output at. 
$5 or Cyt0-Outpat J 
J, Kor JK | 9000 Only | 35 
| Data Entry | 


or K Data Entry 


Z ae JK 9000 Only 
: ata Ent | 


Jor K Data Ent 


9000 | 
| Widths |_Only 


_[ Sport| Negative 
Toggle Frequency 000 Only 


| Negative = | 
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CLOCK-TO-OUTPUT DELAYS ASYNCHRONOUS INPUT-TO-OUTPUT 


DELAYS VERSUS DELAY INCREASE WITH 


._ VERSUS 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE ADDED LOAD CAPACITANCE 


todt+ OR tpg--CLOCK-TO-OUTPUT DELAY-ns 


USE WITH CURVES ae, 3 
te ae 


OF FIG.117 AND 12 


@ 
Pg 
< 
J 
uJ 
: 2 (7 
hes ' 16 
: te 
e = 2 
—< =z 
Fr us 
= 3 80 
7 bh 2 
2 8.0 tt MIN." 4.0 
& 
. Coe ipze 
75 0 40 80 120 #160 200 240 


Ty AMBIENT TEMPERATURE -°C Ta-AMBIENT TEMPERATURE-°C lS LOAD CAPACITANCE — pF 
Z _] ; ‘ | )ONE AND ZERO OUTPUTS 
Fig. 11 | Fig. 12 a Fig. 13 
9000 9001-9020- 9022 
NEGATIVE CLOCK PULSE WIDTH, _ NEGATIVE CLOCK PULSE WIDTH | 
SET-UP TIME SET-UP TIME 
AND RELEASE TIME VERSUS AND RELEASE TIME. VERSUS 


9000/9001 
Fig. 16 


AMBIENT TEMPERATURE AMBIENT. TEMPERATURE 
a Sees 


ce 
wid 
vt eaariye (oon PULSE MOTE 


any 


arn 
an a0 
ae me 


TIME ~ns. 


Ta- AMBIENT TEMPERATURE-‘C. ; Ta- AMBIENT TEMPERATURE -°C 


Fig. 14 . Fig. 15 


SWITCHING TEST CIRCUITS 


Vec = 5.0 V 9020/9022 Veo | Voc = 5.0 V 

R = 2.0 kQ Fig. 17 | R=2.0kQ _. 

Ci = C. = 15 pF including Ci = Ci = 15 pF including 
probe and jig probe and jig 


R 
’ ‘capacitance | = capacitance 
1 16 | 


ame 3 14 
Tl ee ad 
VJK = = Le] 
i oS eee 
8 9 
Cy CL RO, RC 
| WAVEFORMS 
Fig. 18 >3,.0 V | 
1.5 V 
<0.4V t SET-UP OR 
t RELEASE 
>3.0 V 
1.5V 
<0.4 V 
>3.0 V 
~ 2.5 V 
<0.4 V 


pd- 
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SWITCHING TEST NOTES 


tray and toy_ : | t 


1. Vjx should be kept at the high logic level when performing t,, tests. a © 


2. Drive the clock pulse input with a suitable pulse source. toa 4 and ae 
delays are as defined in the waveforms. | 


teet-up : "3 2. 


1. toetup IS defined as the minimum time required for a HIGH to be present 
at a synchronous logic input at any time during the low state of the 
clock in order for the flip-flop to respond to the data. 


2. The test for leap is performed by adjusting the timing relationship © 
between the V-p and V, inputs to the t,.,.. minimum value. A device 
that passes the test will have the output waveform shown. The output of 
a device that does not pass the t test will remain at a static logic 


eae set-up 
level (no switching will occur). 


release 


t is defined as the maximum time allowed for a HIGH to be present 


at a synchronous logic input at any time during the low state of the | 
clock and not be recognized. 


release 


The test for t..icase IS performed by adjusting the timing relationship be- © 
tween Vop and V,, to the t maximum value. The outputs of devices 
that pass will remain at static logic levels. In order to check both J and 
K sides of the flip-flop it is necessary to perform the test with the flip- 


release 


flop in each of its two possible states, i.e., set and clear. This can be 


accomplished by making use of the appropriate direct inputs to establish — 
the state before a test. The outputs of devices that do not pass the 
t-elease test will exhibit. pulses instead of static levels. 


RECOMMENDED INPUT PULSE SOURCES | 


ADJUSTABLE 

DELAY 

NETWORK 
ADJUSTABLE 
DELAY 
NETWORK 


9000 SCHEMATIC DIAGRAM 


PULSE 
GENERATOR 
FREQUENCY =~ 2MHz 


DUTY CYCLE = 50% 


For resistor values see, page 16 


R26 


Veco == Pin 14 
Gnd = Pin 7 


Tass ctigan paceinghAcwUlnaraasin ‘hen sBleeannnnETeeh Ne 
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10 
~TQog 
ZN 


DTuL 9932 gates with adjustable capacitors 
connected from extender inputs to ground make 
suitable delay elements. 


© GND. TO INHIBIT 
FOR tpd TESTS 


9001 SCHEMATIC DIAGRAM 


For resistor values see, page 16 


Voc 
C) 


C930 Q25 
| tt] Voc = Pin 14 4 
4 Gnd = Pin 7 = 


9020 SCHEMATIC DIAGRAM 


16 
. Voc 
anes = : 
| : Q42 Q Q 
Q4 S Q7 as 3 Qy3 Q44 We #0 38 Q37 y Q35 
~ TS at N Ma: at iS 
ee ¥, Fd hs ed LF 
- ase as Q15 roe allel ea Q36 


Vcc = Pin 16 
Gnd = Pin 8 


_ NOMINAL COMPONENT VALUES (ALL FLIP-FLOPS) 


Riv Rar Rey Ror Rice Rigs Rize Rois Razr Rogr Roar Rog Rog = 4.0 k@ 


R,, R;, R,, R, = 2.0 kQ 

Ro, Rig, Rog, Rz, = 6.0 kQ 

Ri, Ryg = 1.5 kQ 

Ryo, Ryo = 1502 

Riz, Ro. = 802 

Riss Roar Roc, Roz R39 = 1.25 kQ 
R;, = 1.0 kQ 


C,, C, = 10 pF 
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9022 SCHEMATIC DIAGRAM 


For resistor values, see table on page 16 


Ryo R 
ag 
al | Gale 


19 
ac 
¢.. 


16 
Voc 


o15 


Voc = Pin 14 . 
Gnd = Pin 7 
APPLICATIONS 
SYNCHRONOUS BCD COUNTER 


Two TTuwL 9020 Dual Flip-Flops require no additional gating 
Two TTvl 9020 Dual Flip-Flops require no additional gating elements to produce divide by ten circuit with a square wave 
to produce a fully synchronous 8421 code BCD Counter. divide by ten output and a divide by five output. 


BINARY COUNTER WITH ASYNCHRONOUS PARALLEL LOAD AND CLEAR 


~—— PARALLEL INPUT ——= 
ONES TRANSFER ENABLE 


COUNT ENABLE 


Binary counter using synchronous 2 
bit stages with trickle down between 
stages illustrates method of utilizing 
dual JK flip-flops having common 
‘clocks in counter lications. 
COUNT INPUT = applications 


MASTER CLEAR 


‘<—— PARALLEL OUTPUT ——— 
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FAIRCHILD TRANSISTOR-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


PACKAGE OUTLINES 


U6A 
PHYSICAL DIMENSIONS U6B 
SIMILAR TO 
JEDEC (TO-116) Outline PHYSICAL DIMENSIONS 
Dual In-Line Package 16 Lead Dual In-Line 


—<e 


ie 


NOTE: 
1. Board-drilling dimensions should equal your 
practice for a conventional .020 linch diameter lead. 


U3! U3L 
CERPAK 14 LEAD CERPAK 16 LEAD 


0060 .250 .250 065 
0035 { 050 | 
eerie ee 
f an ae! 
oe ae 025 
any TYP 


ORDER INFORMATION 


To order Transistor-Transistor Micrologic elements specify 
U3IXXXX59X for 14-pin Flat package 
UG6AXXXX59X for 14-pin Dual In-Line package 
U3LXXXX59X for 16-pin Flat package 


U6BXXXX59X for 16-pin Dual In-Line package 
_ Where XXXX is the four-digit number denoting the specific element desired and 59X is for 0°C to +75°C temperature. 
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Fig. 7 


f = 1.0 MHz 
AMP =4.0V 
WIDTH 200 ns 
ty =t¢S10ns 


PULSE 
INPUT 


Note: Capacitance includes probe and jig capacitance 


‘AC CHARACTERISTICS 
t,4 TEST CIRCUITS 


9005 NON-EXTENDABLE GATE 9005 OR 9008 EXTENDABLE GATE 


Fig. 8 


9008 ONLY 


| | he oo 9005/9008 
£8 1,0 MHz | 
AMP =4.0V 
WIDTH®200 ns 
tpetys1Ons 


NOTES: 

With switch in position (1) measure 460 
of 9005. With switch in position (2) meas- 
ure tpd (9005) -++ Atpd (9006). Capaci- 
tances include probe and jig capacitances. 


AC CHARACTERISTICS (T, = 25°C) 


SYMBOL 


Tap 
— 


LIMITS | | | 
CONDITIONS & COMMENTS 


Vec = 5.0 V, C, = 15 pF 
Sea Nonextendable a ne See it 7 
.0 V | = 


y 
The 9006 is tested by measuring its 
propagation time through the 9005. 
The ta readings shall not exceed 
the 9005 readings by the specified 


Symbols are defined in the test circuit. ek <6 | — | _ | amount. See Fig. 9. 


WORST CASE TURN OFF DELAY WORST CASE TURN ON DELAY. —s WORST CASE TURN OFF DELAY _ WORST CASE TURN ON DELAY 


OF EXTENDABLE GATE VERSUS —=—s«OOF':« EXTENDABLE GATE VERSUS OF NONEXTENDABLE GATE OF NONEXTENDABLE GATE 
i AMBIENT TEMPERATURE | tse AMBIENT TEMPERATURE > 4g VERSUS AMBIENT TEMPERATURE ggNERSUS AMBIENT TEMPERATURE 
Voc? i PL tT Nee 5.0v : Ne ee 
a SEE FIG. a No Pree cape Wee SEE FIG.8 au ee ee a ae ee see FIG. 7 
2 | | Picea ie: aie Se RG (SR ee ae De i 
cies ce eS a a ar TIN 
i a ae pee Neen se 
ea ales! = ae oe Pee i 
: ee 4 ‘REET 
", 16 — 7, 16 = e 6 a : 
gem es ces ie a 
i aang ee al 
pat aes Pie 4. Pde desde 
-§5 ~ 25 125 -55 25 15. ~55 : 55 - 25 125 
. Ty AMBIENT TEMPERATURE — °C . Ty AMBIENT TEMPERATURE ~ °C” ee 2 | a : qo AMBIENT TEMPERATURE —*¢ 3 : a . Ta AMBIENT TEMPEATURE ~ °C 


Fig, 10 FI MD Se oe Figs d Fig. 13 
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FUNCTIONAL DESCRIPTION 


The 9601 monostable multivibrator has four inputs, two of which are active level high and two active level low. This allows a choice of leading edge 
or trailing edge triggering. The inputs are D.C. coupled making triggering independent of input transition times. 


Each time the input conditions for triggering are met, the external capacitor is discharged in a short time and a new cycle is begun. Successive inputs 
with a period shorter than the delay time retrigger the 9601 and result in a continuous true output. Retriggering may be inhibited by tying the negation 
(Q) output back to an active level high input. : 


Active - pullups are provided for good drive capability into capacitive loads. 
OPERATION RULES 


1. An external resistor Ry and an external capacitor C, are required as shown in the logic diagram. The values of R, may vary from 5.0 kQ to 50 ko 
for 0 to +75°C operation, and 9.0 kQ to 25 kQ for —55 to +125°C operation. C, may vary from 0 to any valiie necessary and obtainable. 


‘2. If a fixed value of me Is used, the following values are recommended: R, = 30 kQ for 0 to +75°C operation; R, = 10 kQ- for —55 to +125°C 
operation. 


3. The output pulse width T is defined as follows: 
0.7 
T= 0.32 R,C, [1 + ae (For Cy greater than 10° pF) 
xX | . 


Where Ry is in kQ 
Cy is in pF 
Tisinns | 
For C, < 10? pF, see Fig. 14 .. 


4. If electrolytic type capacitors are to be used, the following two arrangements are recommended: 


This circuit also amplifies Cx allowing 
for longer output pulse width. 


R < Rx (0.7) (hfeQi) _ 
Rx (min) < Rx < Rx (max) 


Qi: Any NPN silicon device with 
sufficient hre at low currents, 
PIN 11 PIN 13 such as 2N2511 


Both circuits prevent reverse voltage across Cy. The pulse width T for the circuits is defined as follows: 
T+ 0.36 RC, [1 + 2] Where: R is in kQ 

Cy is in pF 
T is in ns 


» R < 0.6 Rx (Max) 


Di: any silicon 
type diode, such 
_ as FD700 


5. To obtain variable pulse width, by remote trimming, the following circuit is recommended: 


Ry 5 Ry (MIN) 


PIN 13 a i pera Se eae aia eee ae ad - 
h -AS CLOSE AS POSSIBLE ae 
’ PIN 11 poe _ 70 DEVICE . eee X 


6. Under any operating condition, C, and? Rx (min) must be kept as close to the circuit as possible to minimize stray capacitance and reduce noise 
pickup. ; | . 


7. Input Trigger Pulse Rules. 


Inputto Pind (2) se a pee] a [tay i nee 
Pins 2, (1), 3&4=1. | — } 1.5V — Input to Pin 3 (4) 
ti, t4 == Setup time > 40 ns a hd} ai ‘ad Pin 4 (3) =1. Pins lor2—0 ae i lta 


to, tj = Release time > 40ns ‘Qour Fd _f ee 


8. The retrigger pulse width is calculated as shown below: 


tw = tpw + tpd+ =— 0.32 RxCx (1 + 5) + tpd+ 


The retrigger pulse width is equal to the pulse width tpw plus 
' a delay time. For pulse widths greater than 500 ns, tw can be 


— | approximated as tpw. 


wi 
NOTE: Retriggering will not occur if the retrigger pulse comes within .32 RxCx ( Re ) ns after the initial trigger pulse. 
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TABLE | — 
ELECTRICAL CHARACTERISTICS (T, = —55°C to 125°C, Voc = 5V 10%) 


LIMITS | 
SYMBOL CHARACTERISTIC +25°C +125°C CONDITIONS 


(Note 1) 
Veo =4.5V, lop = —0.72 mA 


Output High Voltage Lae 24 33 ae 


Vou 
(Note 2) 
Vor Output Low Voltage F042 04 alts | Voc = 4.5V, Io, = 10 mA (Note 2) 
Input High Voltage 2.0 17 14 Volts | Veg = 4.5V | 
V Input Low Voltage 090 | 085 | Volts | Voc =55v (Note3) 
V.=04V 
Voc =9 


C OV, Vp =4.5V - 

~=5.0V, Voyz = 0V (Note 2) 

Wec=55V 0 SC~C~*Y 
OV 


< 


t 


ee 5 


t 


< 
he se 
Of, 7 


pw(min) 


5 


: 3.08 3.42 3.76 
Corr ay Maximum Allowable 00 
_ Wiring Cap. (Pin 13) | 


Timing Resistor | 5.0 25 | 


pd+ 
pd— 
DW 


<i O> 2 


CGF 
in 13 to Ground . 


cs 
Ti 
bn © | 


; < 


nN 

on 

; r= 

o 
hk 
o 
Nh 
on 


x 


TABLE Il — | 
ELECTRICAL CHARACTERISTICS (T, = 0°C to 75°C, Vg = 5V 45%) 
CONDITIONS 


LIMITS 
SYMBOL CHARACTERISTIC +25°C +75°C UNITS 
MIN. TYP. MAX. | MIN. MAX. | (Note 1) 
Vou Output High Voltage 2. - | Volts | Voc =4.75V, loy = —0.96 mA 
| . (Note 2) 


Output Low Voltage 0.2 0.45 Volts | Vee = 4.75 V, Io, = 12.8 mA (Note 2) 


V Input High Voltage 1.9 
V Input Low Voltage | 


<= 
bd 


es 
[oe] 
peed 
oO 


. Volts Voc =475V 

0.85 0.85 | Volts | Vio =5.25y (Note 3) 

Vec = 5.25V 

V. = 0.45V | 


80a [Veg = 525, Wy = ABV 
are 


10, 40 | | Voc = 5.0V, Voy, = OV (Note 2) 
25 Voc = 5.25 V 
Ground Pins 1 and 2 
5 


25 4 Voc = 5.0V | 
tt _. 


So 
ol 


(op) 

| 

= 
fom) 

| 

— . 
cep) 

| 

— 
m 


I 
p=! 


, nput Load Current 


Input Leakage Current 
Short Circuit Current 


Quiescent Power Supply Drain 


Negative Trigger Input 
to True Output 


Dae 


tog + 


Negative Trigger Input 
to Complement Output 


pd— 


Cy =0, C, = 15 pF 

Vec = 5.0V 

Ry = 5.0 kQ 

C, =0, C, = 15 pF 

Veo = 5.0V, R, = 10k, ©, = 1000 pF 


oa oe 
| toweminy Minimum True Output 
: 2 _ Pulse Width ; 
At, ~ Pulse Width Variation Z 3.08 342 3.16 


stray ..| Maximum Allowable ' 
Wiring Cap. (Pin 13) 


in 


Pin 13 to Ground 


Ry Timing Resistor 


~~ 
a” 
© 
© 


NOTES: 
(1) Unless otherwise noted, 10 kQ resistor placed between Pin 13 and Vcc, for all tests. (Rx) 
(2) Ground Pin 11 for Vor Pin 6 or Vox Pin 8 or Isc Pin 8. 
‘Open Pin 11 for Vor Pin 8 or Vou Pin 6 or Isc Pin 6. 
(3) Pulse Test to determine Vin and Vit (Min PW 40 ns). 
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NORMALIZED OUTPUT-PLUSE WIDTH 


15 


1, INPUT LOAD CURRENT - mA 


2.5 


3.5 ; 
“1.5 05 0 O05 2.5 


OUTPUT VOLTAGE (HIGH STATE) - 
5 


’ PER 
0 


OUTPUT CURRENT --mA 


INPUT LOAD CURRENT 
VERSUS INPUT VOLTAGE 


ate 
ee ae ee 
EAN scl! 
a 2a e 
CHET eed 


INPUT VOLTAGE - VOLTS 


Fig. 3. 


OUTPUT CURRENT VERSUS 


a a 


2.0 0 20. 4.0, 6.0 
OUTPUT VOLTAGE.- VOLTS 
«Fig. 6. 


NORMALIZED OUTPUT 
PULSE WIDTH VERSUS: 
AMBIENT TEMPERATURE 


yo AMBIENT TEMPERATURE. ~ °C 


Fig. 9 


TYPICAL ELECTRICAL CHARACTERISTICS 
INPUT LEAKAGE CURRENT 


POWER DISSIPATION - mW 


INPUT LEAKAGE CURRENT - yA 


NORMALIZED OUTPUT PLUSE WIDTH 


PULSE WibTH VERSUS 


TIMING RESISTANCE 


Mec” 5.0V 


‘16 


- QUTPUT PULSE WIDTH - ps . 
, <4 


la lectee deals ale neo 
EERE 
eee ae 


30° 
Ry ~ EXTERNAL TIMING RESISTOR - kQ 


Fig. 12 


VERSUS INPU 


POWER DISSIPATION VERSUS 


VOLTAGE 


ry 


N\ 


INPUT VOLTAGE - VOLTS 


ds 4 


AMBIENT TEMPERATURE 


a = Piya *O 


= 10kQ 


Ty > AMBIENT TEMPERATURE - °C 
Fig. 7 
_ NORMALIZED OUTPUT 


PULSE WIDTH - 
ERSUS SUPPLY VOLTAGE 


SUPPLY VOLTAGE = VOLTS 


Fig. -10 
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OUTPUT PULSE WIDTH VERSUS 
AMBIENT TEMPERATURE 


_ QUTPUT CURRENT VERSUS. 
OUTPUT VOLTAGE (LOW STATE) 
80 


OUTPUT CURRENT - mA 


OUTPUT VOLTAGE - VOLTS 


Fig. 5 


NEGATIVE TRIGGER DELAY TIME 
,, VERSUS AMBIENT a 


aise] | | | | 


nn Bo C15 pF 


| ee see 
er ty OPENER un 


“15 i La 25 . 125 
Ty - AMBIENT TEMPERATURE - °C 


Fig. 8 o 
NORMALIZED OUTPUT 


PULSE WIDTH VERSUS 
OPERATING DUTY CYCLE 


NEGATIVE TRIGGER DELAY TIME - ris 


1.4 
Voc * 5.0V 
Bx: 10k | 
PP ET TT bie 
ee 25°C 


NORMALIZED OUTPUT PULSE WIDTH 
oe 


20 0 60 80 100 
_' OPERATING DUTY CYCLE - % 


Fig. 11 


Econ = 


outey s+ 
ae i 


PT ete oureur_ | 


>) 25. 
Tar AMBIENT TEMPERATURE - a 


Fig. 13 


-< QUTPUT PULSE WIDTH VERSUS TIMING RESISTANCE AND CAPACITANCE | 
For Cy < 10? pF (For Cy > 10° pF, t,,, = 0.32 RyCy (1 + 0.7) PEN = 3 


OUTPUT PULSE WIDTH - ns 


a 


D —_ 
; ——T | | 


gL LL ET 
ee | 10 


12 Ot 


10 


Cy - TIMING CAPACITANCE - pF 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 
| +4.5v Yee 


5.0kot1% 


NOTE: Capacitance includes 
Jig and Probe 


| INPUT LEVEL LOAD FACTOR 


High 12 
Low 10 


Fig. 14 


| LOADING RULES 
TTul INPUT LOAD AND DRIVE FACTORS 


—55°C to +125°C O°C to 75°C - 


INPUT LEVEL {| LOAD FACTOR 


ete 
Low 


High 
Low 


OUTPUT STATE DRIVE FACTOR| —_—| OUTPUT STATE DRIVE FACTOR 
High | High 
Low ~~. Low 


CCSL INPUT LOAD AND DRIVE FACTORS 


—55°C to +125°C —  0°C to 75°C 
INPUT LEVEL LOAD FACTOR | {| INPUT LEVEL | LOAD FACTOR 


High | 
- Low 
OUTPUT STATE DRIVE FACTOR 


_ High 
Low 


vows x ¥ ‘ 


DRIVE FACTOR 


OUTPUT STATE 
High 
Low 
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__ FAIRCHILD RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 9601 
APPLICATIONS | 


wut PLELS LIL 


1 OUT J PULSE WIDTH T LI 
~<a 
0 OUT 7 mM 


INPUT —-—-—-—--—-o >; 


FREQUENCY DIVISION. 


This configuration makes the 9601 non-retriggerable and capable of frequency division. 


DELAYED PULSE GENERATION 
The first 9601 determines the time T: before the initiation of the output pulse. 
The second 9601 determines Tz, the output pulse width. 


%9002 


. 
LS Ey av 
RESET 49002 g 
— 
=z 
= 
3 
0 
FREQUENCY 
MALFUNCTION INDICATOR 
The output of the retriggerable single shot will only remain high if the input , DISCRIMINATOR 
frequency is above some fixed value. The input, may be a flip flop which normally The 9601 can be used to produce a voltage output proportional to input frequency. 
has a fixed frequency of operation. A system malfunction is indicated when the - For a fixed TC of Rx and Cx, the duty cycle of the output will vary with frequency. 


flip flop frequency drops and retriggering operation of single shot ceases. This is integrated by R2 C2 producing a voltage proportional to frequency. 


st a a aa 


ASTABLE MULTIVIBRATOR 
Frequency of operation is dependent upon value of Rx and Cx. 


3-112 


DIODE-TRANSISTOR MICROLOGIC?® | 
INTEGRATED CIRCUITS 


‘A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 
- MILITARY TEMPERATURE RANGE: —55°C to +125°C 


GENERAL DESCRIPTION 


The Fairchild 9930 series of Diode Transistor Micrologic is a member of 
the Compatible Current Sinking Logic (CCSL) family designed for use in 
systems where good noise immunity, medium speed, medium power, and 
good fan-out are required. DTul is available in CERPAK and hermetically 
sealed Dual In-Line packages over the full military temperature range. 
Basic members of the family are active low level output AND gates com- 
monly called NAND gates. 


Noise immunity is typically 1 volt. Worst case noise immunity over the 
military temperature range is 400 mV. Power dissipation is typically 8.5 mW 
per gate function at a 50% duty cycle. The average propagation delay is 
30 ns per gate function. A single 5 volt +10% supply is used. 


A variety of gate combinations is available which provides the system de- 
Signer the utmost in logic flexibility and helps to reduce package require- 
ments to a minimum. Gate outputs may be tied together to perform the 
wired-OR function. Some gates are provided with 2K pull-up resistors which 
offer improved propagation delay times. An extender is provided to increase 
the fan-in for some of the gates. : 


TABLE OF CONTENTS | 

ABSOLUTE MAXIMUM RATINGS, LOGIC DIAGRAMS .................... 2-3 
Explanation of loading rules 

NAND GATES AND HEX INVERTER ............ccccc/-ccccccccccccccccccccscsscecccssccecessseses 3-6 


9930, 9961 dual four input extendable gates 
9946, 9949 quad two input gates 

9962, 9963 triple three input gates 

9936, 9937 hex inverters. 


NAND BUFFERS... eee ee: 6-9 
9932 active pull-up buffer 
9944 uncommitted output buffer 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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The 9932 buffer has active pull-up to provide increased capacitive drive and 
higher fan-out. The 9944 has a bare collector output to allow for wired-OR 
or driving of low-power lamps. Fan-in for the buffers can be extended with 
the use of the 9933. | - -% 7 


The binary products are direct coupled master-slave flip-flops making 
operation independent of the clock pulse rise and fall times. The binary 
products incorporate direct clear, direct set, and buffered outputs to provide 
output isolation from the slave circuitry. 


The Voc and ground terminals of all devices are located on diagonal corners 
of the package which allow two degrees of freedom.in routing of power 
and ground lines on the P/C boards. Simple loading rules are incorporated 
so that the fan-in and fan-out capability of each device can be quickly 
established. | 7 | 


The DTul 9930 series is compatible with the CCSL devices which include | 
LPDTuL, TTul, Mul, Medium Scale Integration (MSI), and Micromatrix™ 
array products. 


EXTENDABLE HEX INVERTER ooo... eee eneeeeneeseeraeneeteceneees 9-10 
9935 | 

EXTENDER ELEMENY 0.55cccc0stcsci occ eneneaneaieaeancinne Acie 11 
9933 | a 

BINARY: ELEMENTS 5024. eee 12-23 


9111, 9945, 9948 R-S flip-flop 

9093, 9094, 9097, 9099 Dual J-K flip-flops 
9950 A-C coupled R-S flip-flop 

9941, 9951 Monostable Multivibrators 


ORDER AND PACKAGE INFORMATION |... eee ees 24 


EE Ny oa ett 
EAIRCHILD 
Bae eee eee, 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 
9300 SERIES DTyL INTEGRATED CIRCUITS 


HEX INVERTERS | NAND GATES , 
2 
1- 2 1 1 4 
9 —3 2 2 #5 
3 4 4 13 3 
5 6 5 -6 3 : 
9 4 6 
9 8 8 5 10 
11 10 | 2 11 i. 8 3 
13 12 13 " 11 
9936, 9937 9946, 9949 9962, 9963 9930, 9961 
EXTENDABLE HEX INVERTER BUFFERS EXTENDER 
1 2 2 
3 4 5 4 
5 6 6 
9 8 8 _ 
11 10 12 MN 
13 2 13 
9935 9932, 9944 | 9933 


BINARY ELEMENTS 


: 6 
4 
9 1 
o—j | 
11 
9941, 9951 
3 1 6 
: Tt i= -§ 
10 | 
11 Ht 1 8 
12 Hee 9 


13 
. Vcc = 14 
9111 9093, 9094 GND = 7 9097, 9099 
ABSOLUTE MAXIMUM RATINGS (Above which useful life may be impaired) 
Storage Temperature —6§5°C to 150°C 
Temperature (Ambient) under bias —55°C to 125°C 
—0.5 Vto +8.0V 


Vec pin: potential to ground | 
Voc, pulsed 1 second : 12V 


Input voltage, applied to input —15Vto5.5V 
Voltage applied to output when output is high +Voc 
Input current, into inputs 7 a 1.0 mA 
Current into output when output is low (except 9932 & 9944) 30 mA 
Current into output when output is low (9932 & 9944) 100 mA 

300°C 


Lead temperature (soldering, 60 seconds) 
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_ LOADING RULES : 
in this data sheet the following notation has been chosen to indicate the input loading and output drive for all logic elements. 


INPUTS __ ___ OUTPUTS Where 


X/Y A= high logic level input load factor 
. B = low logic level input load factor 
X= high logic level output drive factor 
Y= low logic level output drive factor 


When. checking for loading violations it is only necessary to insure that the sum of the high logic level input load factors at any node does not exceed 
the high logic level output drive factor at that node. The same is true for low logic level load and drive factors. These rules apply: only within the DTyL 
9930 series. For loading rules to other Fairchild logic elements refer to the CCSL Composite Data Sheet. : 
Multiplying the factor with the appropriate current per unit load gives the input loading or output drive in terms of current. For the DTuL circuits of this 
data sheet, current per unit load is —1.5 mA maximum at low logic level and is 5 uA maximum at high logic level. | 

In the case where unused inputs of an AND gate are shorted to a driven input, the high logic level input load factor for inputs will be the number of 
inputs shorted together times the high logic level input load factor for one input. The low logic level input load factor for the inputs will be the same 
as that for a single input. — | | 


FANOUT REDUCTION RULES FOR WIRED-OR APPLICATIONS | 

Each DTyL output has a pull-up resistor connected to the output (except 9932 and 9944 
and 9950). In wired-OR applications, any gate must be able to sink the current from all 
pull-up resistors in addition to the loads connected to the common wired “AND” point. 
A 6K pull-up resistor represents 0.82 unit loads (U.L.) and a 2K pull-up resistor represents 
2.3 U.L. To calculate the load driving capability of a wired-OR configuration simply find 
the total U.L. contribution of excess pull-up resistors. The FAN-OUT of the wired AND is 
then the fan-out of the lowest rated fan-out gate in the wired-OR combination minus the 
excess pull-up resistor contribution. 


—t) Z = (BB) (OD)... OY) oo, 


Z=AB+CD+...+ XY 


“ar ofc oP 


NAND GATES—9930, 9946, 9949, 9961, 9962, 9963 
| HEX INVERTERS—9936, 9937 | 
DESCRIPTION . 7 
The 9930, 9946 and 9962 are active low NAND gates. The 9936 is a hex inverter with input and output characteristics identical to the NAND gates. 
The variety of gate combinations provides the system designer the utmost in logic flexibility and reduces package count. 


The 9961, 9949, 9937 and 9963 are versions of the 9930, 9946, 9936 and 9962 with 2K collector pullup resistors in place of 6K pullup resistors. These 
gates have increased speeds and greater high level drive factors over their 6K counterparts. 


Fig. 1—LOGIC SYMBOL AND PIN CONFIGURATIONS 


1- 2 1 1 | 
3 
3 4 2 & 12 
9 4 6 
9 8 10 8 5 
11 10. 12 ua re 
13 12 13 7 11 
Voc = 14 
9936, 9937 9946, 9949 GND = 7 9962, 9963 9930, 9961 
Fig. 2—BASIC GATE CIRCUIT Fig. 3—-LOADING FACTORS Fig. 4—LOADING FACTORS | 
Yee (9930, 9936, 9946, 9962) (9937, 9949, 9961, 9963) 
Ro | | 
INPUT OUTPUT i/1 1/1 ) 
2 = O———._ 36/10 é == o———— 108 /9 
\ \ 
km mK KK OE iene 2 
o— em aim scl ii na damn 
Ro = 1.75 kQ 2 ee 
R3 = 5.0 kQ 
R4 = 6.0 kQ (9930, 9936, 4 
9946, 9962) . *Extender pin on 9930, 9963 allows increased number of — 


Rs = 2.0 kQ (9937, 9949, 


inputs by addition of discrete diodes or extender element 


9961, 9963) DTuL9933. 


* Number of inputs depends on the gate. 
t 9930 and 9961 only. 
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POWER DISSIPATION (EACH GATE) - mW 


TABLE | a | Bech 
ELECTRICAL CHARACTERISTICS OF 6K GATES. — 9930, 9936, 9946 AND 9962 (T, = —55°C to +125°C, Veco = 5.0V +10%) - 2. 


Ae ee = LIMITS | | oe, 
| : . Oo ~ +25°C +125°C | i he 
SYMBOL . | CHARACTERISTIC MIN. 7 MIN. MAX. | UNITS} CONDITIONS AND COMMENTS — 


MIN. TYP. MAX. 
26 35 | 
| 025 O04 
| | 11 
: , - ; 20 | 


Volts | Veg =4.5V, Io = —0.18 mA 
Inputs at V,, (See Below) =: 
olts | Veo =4.5V, Io, = 12 mA 
- | | Vee = 5.5V, lo, = 15 mA 


“Taput High Voltage as tan spit ortscicee alts 
Input Low Voltage we aaaanteed Ta Low Threshold . 
For All annus ; 


“Input Load Current | i a 
| ne U9 = T6108 mA 


2.5 
iT 
a MA 


Hots oe coe Ground on other inputs __ 
oe 241325 | | mA | InputsOpen | Voc = 5.0V 
Voc Current “Gate Off” [rea ie cee . ee ee 


| Turn Off Delay 29 45. 80 Vec = 5.0 V, See Page 6, Fig. 7 
‘| Turn On Delay 10 20 30 . 2 | 


TABLE | . - | 
ELECTRICAL CHARACTERISTICS OF 2K GATES - — 9937, 9949, 9961 AND 9963 3(1, = = —95°C to wee Vec = 5.0 V +10%) 


| | | “LIMITS -.* s 
‘SYMBOL. CHARACTERISTIC o eau +125°C UNITS] - CONDITIONS 
a ; MIN. MAX. | | 


Volts |Voo = 4.5V, Io = —0.54 mA 
Inputs at V,, (See Below) : 


Veco = 4.5V, Io, = 10.8 mA 
* We = 55y, lo = 13.51mA 
Inputs at Vi (See Below) 


ae ae bas Guaranteed Input High Threshold 
“bass bea All Inputs... 
. acc 08 Volts | Guaranteed Input Low Threshold 
a ee | - For All Inputs | 
=12. 15]. Ema [Voc =55V [Ve =04V 
7 —0.93 PAIG |. % . ardent: 4. (0Von other inputs 
( , Oi) } | “Woe=55 V, Vp = 4.0V 
as eee ae ; Ground on other inputs 
in 
oe gen) | "Voc ina a 


, eer See Fae Fig 7 


Bye « 


ta 7 


ELECTRICAL CHARACTERISTICS ae ae 
Fig. 5a Fig. 5b ‘Fig.5¢  * Fig. 5d 


WORST CASE POWER WORST CASE LOGIC LEVELS WORST CASE HIGH LEVEL WORST CASE LOW LEVEL 
DISSIPATION VERSUS 5 VERSUS. ; NOISE IMMUNITY VERSUS NOISE IMMUNITY VERSUS 


AMBIENT TEMPERATURE AMBIENT TEMPERATURE nenlenl TEMPERATURE - - AMBIENT TEMPERATURE 


1.6. 
rer TTT CELT [aster 
a Ri Soe 
een “GATE ON! TYP 2k Pal — = 


cette ene nas ‘ON' MAX | 6k GATE 


0.8 


D.C. VOLTAGE MARGIN - VOLTS 
“D.C. VOLTAGE MARGIN - VOLTS 


10 0 (6k) 
F,0.=9(2k) 


F.0= 


lot = 12mA, Vee 45Vo 
lot * 15 mA, Ve *5.9V¥__ 


Ty ~ AMBIENT TEMPERATURE - °C Ta ~ AMBIENT TEMPERATURE ~ °C 


bite ~TURN ON DELAY - ns 


thd =" TURN ON DELAY ~ ns 


WORST CASE Tite ON DELAY 
VERSUS AMBIENT TEMPERATURE 


WORST CASE TURN ON DELAY 
VERSUS AMBIENT TEMPERATURE 


(2k Gates) (2k Gates) (2k Gates) . (2k Gates) 
80 -——- 120 | 0 - : 
3 eed A gale S SS SREE vec"bv 
Ss to ct OO ee 
BE} og Et er te ENC PSS 
CPs] ELT EE EE i (ee 
Fe a Ge a a a gt a 
=z + 
PREECE ecco i PEEEPA 
R eo —) 
ba a a Pg op} tT 
be ee} —— heel . MIN. Atay - F.0. =1 = a Sl 
eee 3 29 7} ot | | hwEhT dy eS 
Scion. 4 SEEEEECo a oa a ee ne i a a ed 
55 3 125 5 100 1 3 5 7 9 


I yy- INPUT CURRENT - mA 


Fig. 


FAIRCHILD DIODE- TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS _ 


(6k Gates) 


3 
i) 


“ f 


ww 
e 
c—] 


o- 0 
~ 
fo 


ae 


ne 
i a a 


~— Ty > AMBIENT TEMPERATURE - °C 


. Fig. 6a | 
TYPICAL INPUT CURRENT 
VERSUS INPUT VOLTAGE | 


Fig. 5f 2 : g.5g ss Fig. Sh 
WORST CASE TURN OFF DELAY — 4 CREASE an PROPAGATION 

VERSUS AMBIENT TEMPERATURE DELAY VERSUS CAPACITANCE — 

(6k Gates) (6k Gates) i (6k Gates) 


8 
Se 


. L See Fig. 7 


100 [- See Fig. 7 


' 
a 
Qo 


w 
a £ 
a a a le : - 
abe Es (De 3 2 
Gin Se ee g 5-9 
ae is ee So 5 ea 
(oa aa Se He rs é 
A Se 3 g 
Poet eUs eed 5 a 
Gs Sy CC : a 
ese = = -10 
Ds a aa e = 
55 . 13 20 a 60 100 
~ Ty 7 AMBIENT TEMPERATURE - 56 ; Ty ~ AMBIENT TEMPERATURE ~ °C CAPACITANCE - pF FAN OUT (UNIT LOADS) 
_ Fig. 5i Fig. 5j : Fig. 5k . | Fig. 5. 


INCREASE OF PROPAGATION 
DELAY VERSUS CAPACITANCE 


WORST CASE TURN OFF DELAY 
VERSUS eae TEMPERATURE 


Ta? AMBIENT TEMPERATURE - °C CAPACITANCE - pF : FAN OUT (UNIT LOADS) 


INPUT AND OUTPUT CHARACTERISTICS 


_ Fig. 6b | Fig. 6c 
TYPICAL OUTPUT VOLTAGE TYPICAL OUTPUT CURRENT | 
VERSUS INPUT VOLTAGE VERSUS OUTPUT VOLTAGE 


(6k & 2k Gates) | (6k & 2k Gates) (6k & 2k Gates) 


Vj ~ INPUT VOLTAGE - VOLTS 


lout ~ OUT PLCC, -mA *> 


TT Leo] 


ad = 9% OV 
1eoie open 


a 

2 || He zo 
> t 
oe 
g 3.0 4 
S hed 3 
5 5 
= E 
a Y 
% 5 
= i~) 
o ho -_ 2 | pn Caren eames Cee eames was 
> 1.0 ae 

i 

6.0 9.0 0.4 0.8 . 1, — a 2.0 2.4 eo 0 0.4 0.8 1.2 1.6 2.4 


. Vin * INPUT VOLTAGE - VOLTS | 
Fig. 6d | Fig. 6e 
TYPICAL OUTPUT CURRENT 
VERSUS OUTPUT VOLTAGE — 
(6k Gates) 


Vour - OUTPUT VOLTAGE - VOLTS 


TYPICAL OUTPUT CURRENT 
VERSUS OUTPUT VOLTAGE 
(2k Gates) ie 


- 

So ¢& 
aad 

| Nah an 

}__ 


Qo 
* 


t— 
. 


_ Tour OUTPUT CURRENT ~ mA 


Vout ~ OUTPUT VOLTAGE - VOLTS 


Voyt ~ OUTPUT VOLTAGE ~ VOLTS 
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DECREASE OF TURN OFF DELAY 
VERSUS. FANOQUT 


DECREASE OF TURN ON DELAY 
VERSUS FANOUT 


CIRCUITS 


alls DIODE - TRANSISTOR MICROLOGIC® INTEGRATED 


‘Fig. 7—t,4 TEST CIRCUIT AND WAVEFORMS 


Vee" =5.0V 


D.U.T. 
{UNUSED INPUTS ARE OPEN.) 


> Ry 


PULSE INPUT ce Se 
f = 1.0 MHz 

Pew = 110 ns +10 ns 
Ampl. = 3.0 ¥ 0.3 V 
Offset = +0.5¥ 

Rise Time == 10 ns 

Fall Time = 10 ns 


xs es 
3.9 ko 


Diodes are FD600. 


C: and C2 include all jig and 
probe capacitance 


om 
C, 
(c, | 


C, 


Vin2 
Temp. Ate (Volts) 


a a 
Cae ee Oe 


BUFFER ELEMENTS—9932 AND 9944 


The DTuL 9932 and DTyuL 9944 are dual “NAND” power gates capable of ‘inte and sinking large currents for high fan-out applications. The DT ul 
9932 features an emitter-follower output pull-up, which provides a high fan-out device with superior pedals ocuing capability. ‘The DT ul 9944 


Is intended as a high fan-out gate interface driver, or low power lamp driver. 


Fig. 1—LOGIC DIAGRAM AND 
: "PIN CONFIGURATION 
_ 9932, 9944. 


Fig. 2—-SCHEMATIC DIAGRAM OF THE 
: DTuL 9932 ELEMENT ~ 
Daa GATE). 


Yec 
@ 


1.85kQ 


Voc = 14 
GND = 7 


Voc = 14 
GND = 7 


Fig. 3—SCHEMATIC DIAGRAM OF THE 
| DTuL.9944 ELEMENT 
(ONE § BATE) | 


Vee 
() 


Fig. 4—LOADING FACTORS Fig. 5—LOADING FACTORS 
~~ (9932) » . (9944) 


*— LE —_ 
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NOTES: 


1. Extender pin (*) allows increased number of inputs by ad- 
dition of discrete diodes or extender element DTul9933. 


2. (**) denotes the need for an external resistor to provide 
high level drive capability. The use of an external resistor 
will then detract from the low level drive factor as follows; 
subtract one (1) fan-out for every 3.4 ko path from Vec 
to output. 

3. 9932 outputs cannot be wired-OR. 


TABLE | 
ELECTRICAL CHARACTERISTICS — 9932 (T, = —55°C to +125°C, V.~ = 5.0 V +10%) 


LIMITS a ‘ 
| | eee +25°C — +#125°C an 
~ SYMBOL ; ‘ X. : TYP. MAX. MIN. . MAX. lm : CONDITIONS 


2.5 7 Voc = 4.5. | loy =. —2.0 mA at —55°C 
: Inputs at V,, = —2.5 mA at 25°C © 
(See Below) = —4.0 mA at 125°C 


~ Output Low Voltage | pa Voc =4.5V, Io, = 36 mA 2 
? . Veo = 5.5 V, lo, = 37.5 mA” 
| : Inputs atV,,,(See Below) 
7 , For All Inputs | | | 
a | ae a : = For All Inputs | 
le Input Load Current ee ca, Voce = 5.5V, Ve = O4V 
=093 —1.16 
| | ee ee ee Other inputs grounded | 
App Voc Current “Gate On” —— Vec = 5.0V, Inputs Open 
Vec Current “Gate Off” | Vec = 5.0 V, Inputs Grounded ; 
bod+ 


| Turn Off Delay ee ee) Voc = 5.0.V, See Page 8, Fig.7 
tog Turn On Delay i | at a - a Bis a, Stas : 


2.0 


TABLE II : 
ELECTRICAL CHARACTERISTICS — 9944 (T, = —55°C to +125°C, Voc = 5.0 V + 10%) 


+125°C UNITS CONDITIONS 
MIN. AX. 


Veo = 4.5V, Io, = 36mA 
Vec — 55 V, lo — 37.5 mA 
Inputs at V,,, (see below) 


Input High Voltage 2.1 Guaranteed input high threshold 
| for all inputs oe | 


Guaranteed input low threshold 
for all inputs - 


Inputs at V,, (see above) 


Voc = 4.5V, Ve =04V 
Vp = 4.0V . 
Other inputs grounded 


lep Vcc Current “Gate On” - | 76 Voc = 5.0V, Inputs Open 
_ (per gate) | V¢_ Current “Gate Off” 1150 1.47, Vec = 5.0 V, Inputs Grounded 

tod+ | 

| tod —. 


Turn Off Delay nak i a Voc = 5.0 V,. See Page 8, Fig. 8 
Turn On Delay See , 


oe . y 
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POWER DISSE PALIUN IEAUR GAIL) ~- mW 


ly INPUT CURRENT - mA 


FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


9932 AND 9944 ELECTRICAL CHARACTERISTICS 


S 


s 


rt ——_ F992 and 9944 MAX (GATE OFF) [| 


(ea es ae ee 
° ra) 
T, ~ AMBIENT TEMPERATURE - °C 


“Bea 
Mc) <cenGnnene 


| 


Fig. 6a 
WORST CASE POWER 
DISSIPATION VERSUS 
AMBIENT TEMPERATURE 


| Fig. 6b 
WORST CASE LOGIC LEVELS 
SUS 
AMBIENT TEMPERATURE 


3.0 
bladed ad 2 ss ew 
[__ 932 MAX GATE ON 2.5 mF Vo, (9932 ONLY) 
ce ee ee : Bene 
eee 7932 TYP (GATE ON) 2. 
ans or ON i anes 
taal j__19944 TYP 


ATE ON)- 


VOLTAGE - VOLTS 


~_ 
° 


T, - AMBIENT TEMPERATURE - °C 


Fig. 6f 
TYPICAL OUTPUT VOLTAGE 
VERSUS INPUT VOLTAGE 
(9932 ONLY) 
oe) ; 
ZB 
EEA Le 


Fig. 6e 
TYPICAL INPUT CURRENT 


> 
o 


w 
on J 


n 
« 
Qo 


ee cee 
Le 

++ ANN 

a is 


0 0.4 


Vout ~ OUTPUT VOLTAGE - VOLTS 


1.0 


ML | | Lt Wvege2¥] - 
3.0 6.0 9. 0.8 


Vin ~ INPUT VOLTAGE - VOLTS ~ Viy > INPUT VOLTAGE - VOLTS 


Fig. 7—t,, TEST CIRCUIT FOR DTuL 9932 


PULSE INPUT i l 


(SEE PAGE 6) 


_ pdt. tod 

ra [sion | as08 
re] 300 FT 500 oF 
re, | m00r moar 


All Diodes are FD600 or Equivalent 
C: and-C2 include Probe and Jig Capacitance 


D.C. VOLTAGE MARGIN - VOLTS 


Fig. 6c 
WORST CASE ‘HIGH LEVEL 
NOISE IMMUNITY VERSUS 
AMBIENT TEMPERATURE 
(9932 ONLY) 


he 
. 


0.8 


‘Ty - AMBIENT TEMPERATURE ~ °C 


Fig. 6g 
TYPICAL OUTPUT CURRENT 
VERSUS OUTPUT VOLTAGE 
(9932 ONLY) 


40 
Vec =5.0V a 
~ 39 Inputs Vay 


Voyt > OUTPUT VOLTAGE - VOLTS 


SWITCHING CHARACTERISTICS 
ELEMENT 


ae | ee 


Fig. 6d 

WORST CASE LOW LEVEL 
NOISE IMMUNITY VERSUS 
AMBIENT TEMPERATURE 


SEGSCOZC 


~ 
~ 


o 
. 
co 


D.C. NOISE MARGIN - VOLTS 


0.4 


Sigil 
a eS 
en a 


Ta AMBIENT TEMPERATURE - °C 


Fig. 6h 
TYPICAL OUTPUT CURRENT 
VERSUS OUTPUT VOLTAGE 


7 ide neal SERA 
ace 


Inputs at View 


4 


0 es 
0 0.4 0.8 


L216 2.0 
Vout ~ OUTPUT VOLTAGE - VOLTS 


Fig. 8—t,, TEST CIRCUIT FOR DTuL 9944 ELEMENT 


PULSE INPUT 
"(SEE PAGE 6) 


re, [20] 00 pF 
re, [20 oF | 20 pF 
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ty. ~ TURN ON DELAY - ns 


Fig. 1—LOGIC DIAGRAM AND PIN CONFIGURATION 


Fig. 10a 


WORST CASE TURN ON DELAY 
ptERSUS' AMBIENT TEMPERATURE 


Suaranene 
iitt 


Ty - AMBIENT TEMPERATURE - °C 


| 


tags” TURN OFF DELAY - ns 


Fig. 10b - Fig. 10¢ 
WORST CASE TURN OFF DELAY INCREASE OF TURN OFF DELAY 


_NensuS AMBIENT TEMPERATURE VERSUS CAPACITANCE 
50 


ie 
eee eee 
pe PL 


Ate ~ INCREASE OF TURN OFF DELAY - ns 


Ty > AMBIENT TEMPERATURE ~ °C CAPACITANCE - pF 


EXTENDABLE HEX INVERTER — 9935 


A 9935 inverter is intended for use with discrete diode expansion of the input. Input load and drive factors can be calculated with the aid of the 
curves on Page 11 and the forward/reverse characteristics of the diode used. 
A single. 9935 inverter can be driven directly by the outputs of other DTuL elements, with the exception of 9932 and 9950, providing no more than 
5 mA is allowed to flow into the input of the 9935. Commoning 9935 inputs is not a recommended configuration. 

~ When extending inputs with diodes, care should be taken to minimize capacitance on the input node as turn on delay will be increased by 2 ns per 
picofarad of stray capacitance at this node. 


Fig. 2—SCHEMATIC DIAGRAM 
(ONE INVERTER ONLY) 


1 2 oVcc 
3 4 
5 6 
9 8 
" 10 Voc = 14 
13 12 GND = 7 
Fig. 3—-LOADING FACTORS 
| Ri = 2.00 kQ 
R2 = 1.75 kQ 
R3 == 5.00 kQ 
xX ——_Do——_ 36/10 Rs = 6.00 k@ 
X = input to be used with 9933 or 
| discrete diode. o GND. 
TABLE | | 
ELECTRICAL CHARACTERISTICS — 9935 (T A= —55°C to +125°C, Veg = 5.0 V 10%) 
7 LIMITS 
ae a oe 
or CHARACTERISTIC — MIN. UNITS CONDITIONS 


putput oe Voltage Volts : 
nous at V), 


Output branes Voltage 0.4 Volts =45V, 
Inputs at V,., 


Guaranteed input high threshold 
with FD600 diode 


Input ieuncenals Voltage | Volts Guaranteed input low threshold 
with FD600 diode 


Veo = 5.5V, Vv; =04V 


input acne Voltage 


Input Load Current —1.2 
—0.93 
lop Voc Current “Gate On” 


Volts 


Veo = 4.5V, Ve = 04V 


FD600 Diode 
on input 


2.41 31 1} | mAs Veg = 5.0V, Inputs open 


(oer gate) Voc Current “GateOf” [ | 1330017 | | mA | Voc = 5.0V, Inputs gnd. 


t 


en TOS 5 RIL. 2 SERN 
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fe [Tum iy [8 Pa icc 8, Sere 1, Fa 


. POWER DISS! PATION - mW 


D.C. NOISE IMMUNITY - VOLTS 


9935 ELECTRICAL CHARACTERISTICS 


Fig. 4a Fig. 4b 
WORST CASE POWER DISSIPATION WORST CASE LOGIC LEVELS — 
VERSUS sett TEMPERATURE VERSUS AMBIENT TEMPERATURE VOLTAGE VERSUS FORWARD — 
(EACH IN VERTER) - EXTENDER DIODE VOLTAGE 


eae *FD600 Diade on input 


D.C. VULTAGE MARGIN - VOLTS 


Ve “555, val 15 mA 


HIGH INPUT THRESHOLD 


Fig. 4d 


WORST CASE HIGH LEVEL 
NOISE IMMUNITY VERSUS 
AMBIENT TEMPERATURE 


T 4 ~ AMBIENT TEMPERATURE - °C T, > AMBIENT TEMPERATURE - bs Vep ~ FORWARD DIODE VOLTAGE @ 10uA - VOLTS Ty 7 AMBIENT TEMPERATURE - °C 
Fig. 4e Fig. 4f 7 
WORST CASE LOW LEVEL LOW INPUT THRESHOLD ) Fig. 4h 
NOISE IMMUNITY VERSUS VOLTAGE VERSUS. sts WORST CASE TURN OFF DELAY WORST CASE TURN ON DELAY 
AMBIENT TEMPERATURE | > a DIODE VOLTAGE ons AMBIENT TEMPERATURE VERSUS AMBIENT TEMPERATURE 
2, 0 


Q5V <¢ Vec $ < 5.5V 
FD 600 on input 


é 
: 
= 
& 
z 
z 
~ 
a 


ad 


Vin - LOW INPUT THRESHOLD VOLTAGE - VOLTS 
o- Oo 
o 
Po TA 
° 


ind 


a 
i 
axe 
am 
Na 
iss 
aie 
ie 


1.0 55 
Tg - AMBIENT TEMPERATURE - °C . Vep - FORWARD DIODE VOLTAGE @ 1.5 mA - VOLTS 


Fig. 5—SWITCHING TIME TEST CIRCUIT 


. Weg=5.0V 


(UNUSED INPUTS ARE OPEN) Vout 
ON fe ©) 
Pete * 
C3 w 3 |e 8 : 
a | c 
= 1 
PULSE INPUT “ht emt t Vin 
(SEE PAGE 6) — ° 4 S BD, i <2) 
Lesoads Wy) 
i I 
Vin | . 
Ym, "M, 
ot GND 
toat [— ‘pe 
- YM, YM 
Vout 
GND 
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Tg ~ AMBIENT TEMPERATURE - °C 


A444 


ty. - TURN ON DELAY - ns 


-_ 
g 


T, ~ AMBIENT TEMPERATURE - °C 


Diodes are FDG00 or equivalent 


C: and C2 include Jig and 
Probe Capacitance 


= oy 


at 
rise [12 [10 


Ip (mA) 


VnG —~ GROUND NOISE — VOLTS 


NOISE THRESHOLD 


Fig. 3a 
TYPICAL FORWARD AND 
REVERSE CHARACTERISTICS 
(WITH 9933) 


Cee 
TEST POLNTS ‘ 


MIN .700V. 


TEST POINT 


ee eae ee 
6.0 4.0 2.0 010.2 .4 6 8 10 
Vp (VOLTS) Vp (VOLTS) 


‘DTuL EXTENDER ELEMENT—9933 


The DTul 9933 is a dual four-input extender element. DT ul 9933 elements may be used to extend Be in capability to more than 20 without ad-° 
versely affecting the noise immunity or load driving capability of the element to which they are connected. 
Typical input capacitance of DTuL, 9933 is 2.0 pF and output capacitance is 5.0 pF. 


Fig. 1—LOGIC DIAGRAM AND 
PIN CONFIGURATION 


9933 ELECTRICAL CHARACTERISTICS 


. Fig. 4a 
WORST CASE PROPAGATION . 
DELAY VERSUS EXTENDER PIN 


CAPACITANC 
(WITH 9930, 9935, 9963) 


PROPOGATION DELAY - ns 
PROPOGATION DELAY - ns 


Fig. 5—-WAVEFORMS AND TEST CIRCUIT 


Fig. 2—SCHEMATIC DIAGRAM 


sy 


= l Ld 
Ta 
I 
4 
| 
Xxo7 
=7= 


G> 
ZO- —---- 


Fig. 4b , 
WORST CASE PROPAGATION. | 
DELAY VERSUS EXTENDER PIN 
CAPACITANCE 
(WITH 9932) 


Cyy- CAPACITANCE - pF 


Diodes are FD600 


Cx represents the summation of the 
DTuL 9933 Dual Extender Element 
output capacitances (~5.0 pF per 
output) and associated board, con- 
nector and wiring capacitances. 


Typical Curves to Show the Effects of Extender Pin Capacitance 


Fig. 6a 
PULSED GROUND NOISE 
THRESHOLD AS A FUNCTION OF 
EXTENDER PIN CAPACITANCE 
2.0 : 


"PULSE WIDTH ~ ns 


on Noise Threshold of DT.L9930 Dual Gate 


PULSED SIGNAL LINE NOISE 
THRESHOLD AS A FUNCTION OF 
_ EXTENDER PIN CAPACITANCE 
-4.0 


Vns — SIGNAL LINE NOISE — VOLTS 


_ NOISE THRESHOLD 


Fig. 6c 
TEST CONDITIONS 


Voc =5:0V Diodes are FD600 
or equivalent 


R-S FLIP-FLOPS 9945, 9948 AND 9111 
DUAL J-K FLIP-FLOPS 9093, 9094, 9097 AND 9099 
GENERAL DESCRIPTION ; | | | 
The DTuL 9930 series has seven flip-flops to satisfy the storage requirements of a logic system. Four flip-flops are dual J-K designs with buffered 
| outputs, allowing the wired-OR configuration to be used. The other three flip-flops operate in the R-S mode and can be converted to J-K operation with 
external cross-coupled connections. All flip- flops incorporate the master-slave design which offers the advantage of a D.C. threshold on the clock 
input initiating the transition of the outputs, so that careful contro! of the clock pulse rise and fall times is not required. 


Data is accepted by the master flip-flop while the -clock is high. Refer to truth table for definition of ‘‘one’’ and “zero” levels. Transfer from the master 
flip-flop to the slave flip-flop occurs on the high to low transition of the clock. When the clock is low, the J, K, S, and C inputs are inhibited. 


The asynchronous inputs provide ability to contro! the state of the flip-flop independent of static conditions on the clock and synchronous inputs. 
Both asynchronous set and clear are provided on the 9945, 9948, 9097 and 9099. The 9093 and 9094 have only asynchronous Set inputs, and the 
9111 has only asynchronous clear inputs. 


LOGIC DIAGRAMS AND LOADING FACTORS 


Fig. 1—9945 Fig. 2—9093 


9945 9948 
: 35/9. 07/8.34 
(9945) 4/2 /9.33° 107/8.3 
(9948) 46, 
35/9.33  107/8.34 
Vec=14 


GND = 7 
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“FUNCTIONAL Loic DIAGRAMS. 
Fig. 9—9945, 9948 AND 9111 


Sp 


Cy 


‘ONE 


ZERO 


Vcc = 14 
GND = 7 


Fig. 10—9093, 9094, 9097 AND 9099 


SYNCHRONOUS OPERATION 


The truth table defines the next state of the flip-flop after a high to low 
transition of the clock pulse. The output of all flip-flops operating in the 
J-K mode is a function of the previous state of the flip-flop and the con- 
dition of the inputs prior to a high to low transition of the clock. The output 
of all flip-flops operating in the R-S mode is ‘a function of the S and C 
inputs at the time of.a high to low clock transition. | 


- The S$ and C inputs in the table refer to the basic S and C inputs as indi- 

cated on the logic diagrams of the 9945, 9948, and 9111. These internal _ 
inputs are the result of: a logic operation on the external S and C inputs. 
This operation is represented symbolically by “AND” gates in the logic 
diagram for each flip-flop. Logic diagrams are in accordance with MIL 
STANDARD 806B. 


TABLE | 


SYNCHRONOUS OPERATION 
R- bu BRE Er 


BEFORE CLOCK OUTPUTS AFTER 
OUTPUTS INPUTS CLOCK 
ONE ZERO S C¢ “ONE 
L oH * LF L 

: H 


BEFORE CLOCK 
OUTPUTS __ INPUTS 


L 
X 
X 
X 


Undetermined 
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TABLE Il 


SYNCHRONOUS OPERATION 
; - K FLIP-FLOP 


OUTPUTS AFTER 
— CLOCK =. 


Cy---+ ~] 9097/3089 


The L* symbol in the J, K, C, and S input columns is defined as that input 
does not go high at any time while the clock is high. 


The H* symbol in the J, K, C, and $ input columns is defined as that the 
input is high at some time while the clock i is high. 


The X symbol indicates that the condition of that input or oun has no 
effect on the next state of the flip- flop. 


The H and L symbols refer to Steady state plan and low voltage levels, 
respectively. 


TABLE III 
ASYNCHRONOUS OPERATION 


“Inputs | __—OUTPUTS _ 


ONE ZERO 
H H 
H L 
L H 


State determined 
by synchronous inputs 
and clock input 


ELECTRICAL CHARACTERISTICS—BINARY ELEMENTS (T, = —55°C to +125°C, Voc = 5.0V +10%) 


___LIMITS 3 
SYMBOL | | —55°C | 
| — | MIN. ~ MAX. | MIN. 
Vou 


+125°C 
MIN. MAX. 


TYP. MAX. 


Output High Voltage 
(9945, 9093, 9099) 
(9948, 9094, 9097, 9111) 


hy 
in on 
< 
=) 
ps 
7 


Vo. Output Low Voltage Veco =4.5V, Io, = 12.0 mA 
~ (9945, 9093, 9099) Veco = 5.5V, Io, = 15.0 mA 
(9948, 9094, 9097, 9111) Veco = 4.5V, lo, = 13.0 mA (@ —55°C) 
a e 4 Veco = 5.5V, lo. = 13.6 mA 
Vie Input High Voltage Volts Guaranteed input high threshold 


for all inputs — 


Guaranteed input low threshold 
for all inputs 


Veco = 5.5 V, Vp =4.0V 
Gnd on other inputs 


Input Leakage, all J-K 

S, C, Sp, Cp inputs 
(except C,, af 9097, 9099) 

Input Leakage of C,, 
(9097, 9099) 

Input Leakage, CP inputs 
(9945, 9948, 9093, 9094, 9111) 
(9097,9099) = 


V.=04V . 
4.0 V on other inputs 


Input Current, all 
J, K, S, C inputs 


+18 —22 


Input Current, S, or C, 
(9093, 9094, 9111) 
Input Current, CP inputs 
(9945, 9093) 
(9948, 9094) 


—2.40 —2.93 
—1,93 —2.35| 


(9111): —3.00 —3.76 
(9097) —3.84 —4.68 
(9099) —4.81 —5.86 


—0.62 —0.76 
39217. 


Input Current, all J, K, S, C inputs - 
Input Current, S, or Cy inputs. 
(9093, 9094, 9111) 


Vec = 45 V 
Ve =04V 
4.0 V on other inputs . 


Input Current, CP inputs 
(9945, 9093) —1,85 —2.26). 
(9948, 9094) —1.50 —1.83 
(Q111) = —248 —2.90 
(9097) —3.00 —3.66 
(9099) —3.70 —4.52 


—2.40 —2.93 
—1.85 —2.26 | 


Input Current, C,, S, inputs Ve = 04V - 

(9945, 9948, 9097, 9099) 4.0 V on other inputs 

Voc Current | 
(9945) 
(9948) 
(9111) 
(9093) 
(9094) 
(9097) | . 

(9099) 6 28.0 


Vec = 5.0 V, all inputs open 
Momentary ground on S,, 
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lout ; OUTPUT CURRENT - mA 


lin? INPUT CURRENT - mA 
q t 


lin? INPUT CURRENT - mA 


“INPUT AND OUTPUT CHARACTERISTICS OF BINARY ELEMENTS - 


Fig. 11 . Fig. 12 . - Fig: 13 _ rae : Fig. 14 
TYPICAL OUTPUT CURRENT OUTPUT CURRENT VERSUS CLOCK INPUT CURRENT VERSUS INPUT CURRENT VERSUS 
VERSUS OUTPUT VOLTAGE, OUTPUT VOLTAGE = ~ CLOCK INPUT VOLTAGE INPUT VOLTAGE - CLOCK INPUT 
(OUTPUT LOW) , (OUTPUT HIGH) tt (9945, 9093, 9099) (9948, 9094) 
. 2.0 
TT eae sere “ete 
lA Reales lees / Ca 
LA ‘Rie < ie a 0°¢ SJ ¢ 
£ zie 125°C °c q | " : an 
yl L— e Sobre J S ae 
ra iW Aes cee 
PCEPCrr) 3 y+ , 
is ri ERRRGREEEE a : 
3 
6.0 -3.0 | # -3, 
-2.0 0 2.0 | 4.0 6.0 8.0 “1.0 1.0 3.0 .. 5.0 7.0 9.0 -1.0 1.0 3.0. 5.0 7.0 9.0 
"Voy ~ OUTPUT VOLTAGE - VOLTS a Voyr - OUTPUT VOLTAGE - VOLTS . Viy~ INPUT VOLTAGE - VOLTS ~~ Vay > INPUT VOLTAGE - VOLTS 
Fig. 15 6% 23 Fig. 16 | Fig. 17 | Fig. 18 
INPUT CURRENT VERSUS INPUT CURRENT VERSUS CLOCK INPUT CURRENT VERSUS -. _—-_ INPUT CURRENT VERSUS 
INPUT VOLTAGE CLOCK INPUT INPUT VOLTAGE CLOCK INPUT CLOCK INPUT VOLTAGE INPUT VOLTAGE 


(9111) (9097) : (9099) SYNCHRONOUS INPUTS 


f 
eS Of =e DULLES 
sas SERED sc | 
1 *mee 


1.0 . 2.0 Al 
Reames ] fo] ge a ee ee : 
[ome a ie 
Tyger ty | ory 
ER SH: Oe acre 
aH “EE” 
75°C 
Me TO , in 
“1.0 1.0 3.0 9.0 “-1.0 1.0 3.0 5.0 7.0 90. “1.0 0 1.0 - 3.0 5.0 7.0 9.0 : | 
Vj ~ INPUT VOLTAGE - VOLTS Vjy 7 INPUT VOLTAGE - VOLTS he. | Vy > INPUT VOLTAGE - VOLTS | | Vy 7 INPUT VOLTAGE - VOLTS 
Fig. 19 Fig. 20 2S—i«*” Fig, 21 | Fig, 22 | 
INPUT. CURRENT VERSUS ; OUTPUT VOLTAGE VERSUS ; OUTPUT VOLTAGE VERSUS — OUTPUT VOLTAGE VERSUS 
INPUT VOLTAGE CLOCK INPUT VOLTAGE CLOCK INPUT VOLTAGE = ASYNCHRONOUS 
ASYNCHRONOUS INPUTS (9945, 9093, 9099) : _ (9948, 9094, 9097) ok - INPUT VOLTAGE 
. 6.0 6.0 6.0 
veo" OVT ToT | | | tt | ee SY ed Ped! ie fy Moe OU Lae S| eee 4 
7 ee | (ee ece cette eee eee aie 
PT TTT tt td td oe |] | | SERRE | Ce 
eC MIECCOCT § OIC & 
BREN See eee w 
3.0 : a if S 54 fle ae be s 3.0 
eS cS i i : 
2.0 et i S 20 Lc is N | S29 
| i nee 5 
1.0 isa) i ~ 1.0 | tt 19 
TE TT Eee el a 
; Pee ee ee as ‘ = 
0 1.0 20 3.0 0. 1.0 2.0 3.0 0 1.0 7 2.0° 3.0 
Vi INPUT VOLTAGE - VOLTS ©. My INPUT VOLTAGE. - VOLTS — ___ Vyy INPUT VOLTAGE - VOLTS | Vin ~ INPUT VOLTAGE - VOLTS 


- SWITCHING CHARACTERISTICS (T, = 25°C, V.- =5.0V) | 


| . 9094, 9097,9111 and9948 | 9093, te Si 9945 
SYMBOL CHARACTERISTIC ; TYP. —s MAX. MIN. MAX. UNITS FIGURES 


Clock to Output — 
Clock to Output 28, 29, 30 


FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


Fig. 25 
Fig. 23 | Fig. 24 | WORST CASE INCREASE OF 
WORST CASE TURN OFF DELAY WORST CASE TURN ON DELAY PROPAGATION DELAY 
VERSUS AMBIENT TEMPERATURE VERSUS CAPACITANCE 
sd Vv 5.0V ss : . 
. aan 
5 in 7 = 
See eens : 
& 80 —~ eee aie 5 
ed 
Ae dieted 
“55 25 125 55 25 125 30 60 90 120 160 
Ta - AMBIENT TEMPERATURE ~ °C ae Th - AMBIENT TEMPERATURE - °C " Cy ~ CAPACLIANCE ~ pF 
: Fig. 27 
Fig. 26 , | WORST CASE SET UP AND 
DECREASE OF TURN OFF RELEASE TIME VERSUS 
DELAY VERSUS FANOUT | , AMBIENT TEMPERATURE 
: | ? | i (Oe ae ae Wee 5.0V 
ras) P| 40 
2 : a 
?. F if 
'=35 0 
i 2 3 4 5 6 7 8 9 10 35 23 125 
FAN OUT (UNIT LOADS) : Tp - AMBIENT TEMPERATURE - °C 
SWITCHING TEST CIRCUITS, T, = 25°C, Veco = 5.0 V 
Fig. 28—9945 AND 9948 Fig. 29—-9093, 9094, 9097 AND 9099 Fig. 30-9111. 


Voc 


LOADS | MEASURING VOLTAGE 


| THRESHOLDS (V,.) 
2040 
ra, | 20K | 3900 | 


All capacitances include probe and jig capacitance 
All diodes FD600 or equivalent 
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“SWITCH ING TEST NOTES 


toa, and tod— 


Drive the clock pulse input with a suitable pulse source.. toa 4 and * Tod delays a are edetmnes in the waveforms Fig. 31... 


tet. “up 


1. too4. -up is defined as the minimum time required for a HIGH to be present at a. synchronous logic input at any time during the high state of the 
clock in order for the flip-flop to respond to the data. 

2. The test for t,.4.,,, is performed by adjusting the timing relationship between the V.p and V,, pulse to the ave minimum value. A device that 
passes the test will have the output waveform shown in Fig. 31. The ee of a device that does not pass the tset-up test will remain at a 
static level (no switching will occur). as 


t 


release 


Ll eiaueg tS defined as the maximum time allowed for a high to be present at a synchronous logic mer at. any time during the high state of the 
clock and not be recognized. 

2. The test for t,.i.a¢ iS performed by adjusting the timing relationship between V., and V,, to the j. maximum value. The outputs of devices 
that pass will remain at static logic levels. In order to check both J and K sides of the flip-flop it is necessary to perform the test with the 
flip-flop in each of its two possible states, i.e., set and clear. This can be accomplished by making use of the appropriate direct inputs to 
establish the state before a test. The outputs of devices that do not pass the t,,,,,,. test will exhibit pulses instead of ‘static levels. 


Fig. 32—RECOMMENDED INPUT PULSE SOURCES 


ie o—|vn] DTuL9932 buffers with adjustable 


capacitors connected from ex- 
- we te vere. tender inputs to ground make 
tp ‘) suitable delay elements. 


ADJUSTABLE 
DELAY 
NETWORK 
IMHz 50% . 
DUTY CYCLE seeanria 
ADJUSTABLE 
DELAY | 
NETWORK 


Fig. 33—-9945 AND 9948 SCHEMATIC Fig. 34—9111 SCHEMATIC DIAGRAM 
DIAGRAM 


O Vcc 


Ry Ry © Vcc 


Ry 
ZERO 
09 


ONE zero 
; 4 . as x ; 
Qi9 - Wt Qe 
. Dy M0 
19° 4 
~, Dy Y, 
GND - GRD 
O53 Og 


O 
Vcc 


OCs il 
v, a 


Vec = 14 
GND == 7 


NOTES: PINS 1, 8, 13, NOT USED T GRO 


2 


RESISTOR VALUES 9945, 9948 AND 9111 


Ri, R¢ = 6.0 kQ2 (9945) R7, Rio = 1.2 kQ 

= 2.0 kQ (9948, 9111) Rs, Re = 3.0 kQ 
R2, R3 = 2.2 kQ Rit, Riz, Rio, R2o = 9.0 kQ 
Rs, Re, Ris, Rai, Raz, Res == 3.5 kQ Riz = 10 kQ 


Ris, Rig = 3.2 kQ Ria, Riz, Rez, Ro4 == 2.5 kQ 
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FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


SCHEMATIC DIAGRAMS 


Fig. 35—-9093 AND 9094 


' 
1 
! 
| 
| 
i 
' 
' 
' 
! 
' 


TRa4 
4 a: 


| : GND = 7 
13 1 ; 
S } 
Resistor Values: 9093, 9094, 9097, 9099 Rs, Re, Ris, R2i, Rae, R27, R39, Raz = 3.5 kQ Ri3, Rze = 10 kQ 
Ri, Rs, Roz, Res = 6.0 kQ (9093, 9099) R7, Rio, Rag, R3i = 1.2 kQ Ris, Riz, R3s, R3s = 2.5 kQ 
= 2.0 k® (9094, 9097) Re, Ro, Rav, Rao = 3.0 kQ Ris, Rig, Rae, R37 == 3.2 kQ 
R2, R3, R23, R24 == 2.2 kQ Rit, Riz, Rig, R2o, R32, R33, Rao, Rai = 9.0 kQ 
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_ FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 
| BINARY ELEMENT — 9950 | 


| The DTuL 9950 is an A-C coupled R-S flip-flop. 


Fig. 1-——-LOGIC DIAGRAM AND PIN CONFIGURATION Fig. 2—LOADING RULES 


VA Outputs cannot be wired-OR 


14 PIN DIP OR FLATPACK TO-100 PACKAGE * CAPACITIVE INPUTS 


Fig. 3—-SCHEMATIC DIAGRAM 


y2 
3 
ONE © 
Ts 9 
Ri, Ro, Riz, Rig = 1.0 kQ 
R2, Riz == 2.0 kQ 
R3, Rio, Rii, Riz == 3.0 kQ 
Ra, Rig = 200 2 Veco = 14 
Rs, Ris == 6.5 Q @ND =7 
Re, Ri4 == 520 Q 
R7, R20 == 750 Q 
Re, Ris== 1002 . 
Ci, C2 == 30 pF 
| TRUTH TABLE — TABLE I. 
RESPONSE TO | _ NOTES: 
; 1. Abbreviations used in the body of tables: 
PULSE INPUTS DIRECT INPUTS : L = low, the more negative voltage level 
- INPUTS | INPUTS OUTPUTS | H = high, the more positive voltage level - 
4 5 6 os ee (Ss 3 ill (in all cases, open. pins have the same effect 
| as high.) — 
H NC NC | X = immaterial, either H or L has equal effect 
X NC NC NC = no change, the trigger-pulse has no effect on outputs 
L H L 2. H or L for pins 5 and 6 represent voltage transitions to 
L H L the level indicated rather than the levels themselves. 
H L H 3. The tables assume independent use of pulsed inputs and 
X [ 4 , direct inputs. Otherwise, direct inputs will predominate. 
L AMBIGUOUS 
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TABLE | — | Po se, ae 
ELECTRICAL CHARACTERISTICS 9950 (T, = —55°C to +125°C, Voc = 5.0V 10%) 


ee | sue | aoe 
SYMBOL | CHARACTERISTIC MAX. | MIN. UNITS ‘CONDITIONS 
Output High Voltage 
Output Low Voltage © 
Asynchronous Guaranteed high threshold : 
Input High Voltage for asynchronous inputs 
Asynchronous 
Input Low Voltage 
a- Input Leakage 
a 


V, ca =4.0V Asynchronous 
inputs only 


Input Load Current 
Input Load Current 


Vins 
Vits 
I. 
le 
les) Asynchronous 
Input Load Current 
les) Asynchronous 
Input Load Current 
re 
sake | Turn Off Delay 
[Fos | Turn On Delay 
| Ys Toggling Frequency 


NO r 
ees . 
NO : 


Fig. 4—t,,, TEST CIRCUIT 


5.0 MHz 

50% Duty Cycle 
10 ns Fall Time 
3.0 V Amplitude 


3.0V 

Yop 
ov 
~3.0V = 
Vout 
re 


Vn = 1.5 V @ 25°C 
. =1.2V @ 125°C 
* Includes probe and jig =: 1.7V @ —55°C 
capacitance 
** All diodes FD600 or 
equivalent 


7 


20 MHz toggle ae 
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MONOSTABLE MULTIVIBRATORS — 9941, 9951 


‘The DT ub 9941 and 9951 are monostable multivibrators designed for use with other members of the DTuL family. They provide complementary output 


pulses which are typically 100 ns wide. This pulse width is adjustable by the addition of. external components. 
The TTul 9601 is 4 retriggerable one shot having several features which are superior to the 9941 and 9951. 
sem designs in Pees ‘to the 9941 or 9951. - , 


Fig. 1—-LOGIC DIAGRAM AND 


7 Fig. 2—LOADING FACTORS 
PIN CONFIGURATION i + ee | 


Vec = 14 
GND = 7 


Fig. 3-—-SCHEMATIC DIAGRAM 


. Outputs can be wire 
. Extender pin allows increased number 


It is therefore recommended for new 


‘AND’ 'ed 


of inputs by addition of discrete diodes 
or extender element DTuL9933. 


14 1 Cy 10 Ry 
? O-- === {f----- 9 = = A= ==-O Nog 
09 
R12 
10 
: O86 
C2 | 
20 EY 4) 
[es 4 
af | | 
Se A ' | Rg Ri 
| , 
1 \ A D3 
| . | = = = = = 
, l 
ae a Veo = 14 
2 4 3 GND =7 
| 7051 
DTul 9941 ONLY, 
' | : 
— { 
| | 
Dipsisanaes J 
Ri = 2.1 kQ Ry = 4.0 kQ C: = 20 pF 
Ro = 7.0 kQ Re = 1.2 kQ Co = 25 pF 
R3 = 2.4 kQ Ro == 3.6 kQ G3 = ed 
Re = 4.0 kQ Ris == 24 kQ 
Rs == 2.0 k@ Riz = 9.0 ko 


Rs, Rio = 1.8 kQ 
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"FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


TABLER | : 
ELECTRICAL CHARACTERISTICS — 9941 AND 9951 (T, = —55°C to +125°C, Vc = 5.0 V + 10%) 


LIMITS | 
+25°C “+125°C 


SYMBOL | CHARACTERISTIC : | MAX. | MIN. MAX: | UNITS CONDITIONS — 


Output High Voltage 


Power 2 0: Inputs = Gnd. 


=0.4V_ 
Veo = 4.5V, Ve = 04V a 
Voc = 5.5V, Vp = 4.0V, Pin 2 = Gnd. 
| Voc = 9.0V | 
See Figs. 4 & 5 on Page 23 
Pulse Width 
;. 9941 


9951 


RULES FOR USE OF 9951 


1. 
2. 


With Pin 9 connected to Vcc and no external capacitor (C,), the output pulse width is approximately 100 ns. . 
With Pin 9 connected to Vc, and an external capacitor (C,) connected between Pins 10 and 11, the output pulse width (T) is: T ~ 4.5 (C, + 20) 


with Cy in pF and T in ns. | oe | 
For improved pulse width control, Pin 9 is left open and a stable external resistor (Ry) ‘of 9.0 k2 minimum to 15 kQ maximum is connected from 
Pin 10 to Voc. The output pulse width is given by the expression: T ~ 0.5 Ry (Cy + 20) with Ry in kQ, Cy in pF and T in ns. 


The output duty cycle (pulse width/period) should not exceed 40%. It may be increased to 50% by adding a 2.0 kQ resistor between Pin 11 


and Voc: Higher duty cycles dfe. obtainable but the output pulse width and performance are less predictable. a 
The maximum input fall time to trigger: 25 ns for a 1.0 volt swing; 50 ns for a 2.0 volt swing; 100 ns for a 4.0 volt swing. | 
The minimum pulse width at output. Pin 1 is approximately 100 ns. This pulse width may be decreased to 50 ns by connecting a 10 kQ resistor 


between Pin 5 and Vic. (not applicable to TO-100 package.) 


For pulse widths greater than 1.0 ys, Pin 1 should be used as the output and inverted if required. 
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SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 


Fig. 4 


t 

8 

a 

, : 4 

‘ 

a 

’ 

a 
PULSE 34 
GENERATOR [— 

oe t. 

i] 

oo 

; | 

t 

i] 

a 

é 

i. 


Sten GENERATOR 


=20ns - 9941 OR 9951. 


an = 20 ns 

Pulse Height == 2.0 V 

Pulse Width = 200 ns 
Frequency == 1.0 MHz 

Capacitance includes probe and jig 
All Diodes FD100_ 


OUTPUT PULSE WIDTH - ps © 


NORMALIZED OUTPUT PULSE WIDTH 


Ye aie eee TL , 


C; = 50 pF 
Ri = 3302 


tpg: PIN 6 — 


Fig. 5 
Vout {PIN 6). 
19° Ry 
i] 
' 
: 
Vout (PIN 6). 
H ¥ | 
i 
a] ; 
@) 
t 
i] \/ 
‘ . 1 
“vy, Vout (PIN 1) | 
' 


aaearace | | 


; leg PULSE WIDTH 
Ast : N) : 10% 


90% 


ttayy . 10% TO 90% - 


a -PULSE WIDTH 
- 90% 
y 
15-9 : 
| 10% 


trise & 10% T0 90% 


_ 9941 AND 9951 TIMING CHARACTERISTICS 


(Test circuit above is used with appropnate modifications where neeeseely) 


- QUTPUT PULSE WIDTH VERSUS | 
EXTERNAL TIMING 
CAPACITANCE Cx 


1 1 
Cy ~ EXTERNAL TIMING CAPACITANCE ~ pF 


NORMALIZED OUTPUT PULSE 
WIDTH VERSUS TEMPERATURE 
USING EXTERNAL TIMING 
RESISTOR Rx 


Vec =5.0V 

Ry * 10k 21% CONNECTED BETWEEN PIN 10 
AND V 

Ry + 3002 ce 

C, * 50pF 

PIN 9 IS OPEN 


2 4 6 8 100 120 10 
eigen °c 


1.0 


0.9 


Ne 


NORMALIZED OUTPUT PULSE WIDTH 


“NORMALIZED OUTPUT PULSE 
WIDTH VERSUS SUPPLY 
VOLTAGE 


: cy} 50 pF 


. 
e 
i 


ro) 
Po 
f= 


5. ° 
Vec ~ SUPPLY VOLTAGE - VOLTS 


TYPICAL POWER DISSIPATION 
VERSUS TEMPERATURE 


POWER DISSIPATION - mW 


2 0 20 © 6 8 100 120 1M 
_ TEMPERATURE - °C 
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eum ttt tt i. 
R,* 3002 


. PROPAGATION DELAY TIME - ns 


_ NORMALIZED OUTPUT PULSE WIDTH 


- NORMALIZED OUTPUT PULSE 2 4 
WIDTH VERSUS 
TEMPERATURE 


Ry +3008 : aoe 
or elie Peale 
Pit pt tet 
SSR 
Tee eekeeee 
‘(ERS Re Re Ae) 
-60 -40 -20 


0 6 8 10 120 
omens °C 


131 


1.0 


SWITCHING TIMES VERSUS 
TEMPERATURE 


vet PIN 6 


FiSeie 22s 
a/c PAu 


tHe 
Sas 
aanne 
ee 
hal 


Vo * "Via: 5V 
ee isk 
iid ae 
Ot 
60 -0 -20 


ct 
2 
= 
oa 
-_ 
8 
: Hl 


“FAIRCHILD DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


PACKAGE OUTLINES 


U6A 


SIMILAR TO 
JEDEC (TO-116) Outline 
Dual In-Line Package 


J ml 
015 MIN. ee ; 


NOTE: 
1. Board-drilling dimensions should equal your 
‘ practicesfor a conventional .020 linch diameter lead. 


U3i 


CERPAK 14 LEAD | 


ORDER INFORMATION | 
To order diode-transistor micrologic elements specify U3IXXXX51X for 14 pin Flat package; U6AXXXX51X for 14 pin Dual In-Line package where 
XXXX is the four-digit number denoting the specific element desired and 51X is for —55°C to + 125°C. 
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HIGH. LEVEL LOGIC DIODE-TRANSISTOR MICROLOGIC® 


INTEGRATED CIRCUITS COMPOSITE DATA SHEET 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


0°C TO 75°C TEMPERATURE RANGE 


GENERAL DESCRIPTION — The Fairchild High Level Logic Diode-Transistor Micrologic® Integrated Circuit 
family (HLLDTuL) consists of three high voltage, high threshold hex inverters which offer extremely good 
D.C. and A.C. Noise Immunity. These circuits are useful in applications involving a high noise environment 
or high voltage supply which prohibits the use of CCSL. 


Interfacing from CCSL to HLLDTzL is accomplished with the 9112, shifting from HLLDTyzL to CCSL is ac- 
complished with the 9109. The 9112 can also be used to drive the «M3700 MOS Multiplexer. 


The circuits are fabricated within a silicon monolithic substrate using standard Fairchild Planar* and Epi- 
taxial processes. 


HLLDTuL elements are available in the hermetically sealed ceramic Dual In-Line Package (DIP), designed for 
automated and low cost insertion techniques. 


FEATURES 


e High Voltage Operation .. . V., Range 12 to 20 V. 

e Utilizes inexpensive external input diodes to facilitate a high density building block approach and very 
high Logic Fan-In where desired. 

e High D.C. Noise Immunity... 6.5 V minimum 

e High A.C. Noise Immunity... 10 V at 150 ns 

e Interfaces with CCSL 


ABSOLUTE MAXIMUM RATINGS (above which the reliability of the device may be impaired) 


Storage Temperature —65°C to +150°C 
Operating Temperature | 0°C to +75°C 
Vec Pin Potential to Gnd Pin | —0.5Vto +25V 
Output Current when output is low | | | 40 mA 
Input Current (9109, 9110) 10 mA 
Output Voltage 25V 
Input Voltage (9112) : , | 5.5 V 


ORDERING INFORMATION 


To order HLLDT#L elements specify U6AXXXX59X, where XXXX is the four-digit number denoting the 
specific element desired. 


*Planar is a patented Fairchild process. 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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TYPICAL DUAL IN-LINE PACKAGE 
similar to 


JEDEC (TO-116) Outline 


290) 
ued 


NOTE 2 


NOTES: 


1. Leads are intended for insertion in hole rows on 
.300"' centers. They are purposely shipped with 
“positive” (.375) misalignment to facilitate insertion. 

2. Board-drilling dimensions should equal your 
practice for a conventional .020 linch diameter iead. 


LOGIC DIAGRAM 


VCC = Pin 14 
GND = Pin 7 


a 
FH-AIRCrFILD 


See a eee 
SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


ELECTRICAL CHARACTERISTICS 


LIMITS 
SYMBOL CHARACTERISTIC — +25°C +75°C UNITS | CONDITIONS AND 
MIN. TYP. MAX. : 


Output High Voltage 9110 | Note 2 | 
9112 | 
logy! Output Leakage Current 9109 75 75 | HA Veco = 20V @ V; 
| Voy = 20V sa 
Vou “Sutput Low ae 9109 Voc = 12V @V 
9110 lo, = 10 mA s 
9112 3 


Real all bok low=—o1ma © Ut 

Vou2 Output Low Voltage 9109 | Veco = 20V @V.. | 
9110 1.0 | 1.0 | Volts | Io, =20mA "3 

9112 | | 


pt Low ie a3 input Low Threshold 
@ Von 


input High Voltage | _ 


= 
= 


la Input High Threshold 
@ Vo, 


Input Load Current 9109 _ 
9110 a 20 | —0.80 -1 12 | Vee = 20V, V. = 0.5V 
9112 7 . 
Output s Short Circuit 9110 17 —9.0 —16.3 Veco = 20V, Viy = OV 
Current 9112 —2.4 —1.65 —2.3 Voyt = OV 
| logy Output aes Current , Veo = = Ri V, Vout = 20V 


Input High Supply 


Current Vcc = = 20V, put Open 


_Input Pray Current 


TA | Weg = 20 Vp = 4.0V. 


. “Ground Current eae Woe = Vou; = 25, 
9110 Inputs @ GND 
9112 
Turn Off Delay | 9109 
9110 145 300 See Fig. 4 
9112 


Turn On Delay 


See Fig.4 . 


i 
Immunity 
Vip “1” Level AC. Noise aimee cal ie Fig. 5 
aa Immunity 


NOTES: 
- (1) Tests on 9109, 9110 are performed with FDH6 input diodes. 
(2) MIN = Vcc —2.0V for all temperature = 

TYP = Vcc —1.5 V for 25°C 
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Fig. la 


1/6 HLLDTL 9109 
HLL -» CCSL 


Fig. 2a 


1° 
sseammeasen mermaid naneiaaataenariemaiaii seat omen penned Cpa minencmncisanniram 
LOW LEVEL LOAD FACTOR Co 


{see Fig. 3a) 
WITH FOHG INPUT DIODE FOR 9109,9110 


Fig. 3a 
WORST CASE INPUT FORWARD 
CURRENT AND INPUT LOADS 
VERSUS SUPPLY VOLTAGE 


-mA 
ane 
~ 


- INPUT FORWARD CURRENT 
= 


— 
oo 


lf 


Voc ~ SUPPLY VOLTAGE - VOLTS 


Fig. 3d 
WORST CASE HIGH INPUT 
THRESHOLD VOLTAGE VERSUS 
FORWARD DIODE VOLTAGE 


Viy ~ HIGH INPUT THRESHOLD VOLTAGE - VOLTS 


we 2 
© . 


eS 
SEEEEANNeE 
Be fees 


0 1.0 
Vee ie eer re oe 


4 
i 


POWER DISSIPATION - mW 


Vy, ~ LOW THRESHOLD VOLTAGE - VOLTS 


1/6 HLLDTL 9110 
HLL — HLL 


9109: OPEN COLLECTOR 
9110,9112: 20 


LOW LEVEL DRIVE FACTOR 
(see Fig. 2b) 


Fig. 3b | 
WORST CASE POWER DISSIPATION 
VERSUS SUPPLY VOLTAGE 
(PER GATE) 


= = : 
Voc ~ SUPPLY As ne 


Fig. 3e 
WORST CASE LOW THRESHOLD 


VOLTAGE VERSUS 
FORWARD DIODE VOLTAGE 


“0 0.2 Of 06 0.8 1.0 


Ve ~ FORWARD DIODE VOLTAGE @ 0.7mA - VOLTS 
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1/6 HLLDTL 9112 
CCSL —+ HLL 


Fig. 2b: 
OUTPUT LOADS — 
(LOW LEVEL DRIVE FACTOR) 
VERSUS SUPPLY VOLTAGE 


(cease (RES (es (RE A PS 
Ha es Bees al we 
eat eee en ee: ee Z| 
a, eee aa CI (ae) ee ae Se Gee 
<r Can PGR PAR! aa (Ree A Ae eR 
= acces eRe (Mas SE Ps De 
crane Raia CRESS] DRESNE (ERA DES ae Bs 
=a San HSS CR Rac SACRA MR (Rea 
— es RES, RS RE GR oA ES aa 
5 0 RG A ES Pe Ee ee a 
= Secs, WUE NERA (TR, MS Si DR SE 
RR Rees a Pace Se Rs 
eg Ries SEF ae Es a ee Ee aS 
Sccameey SEER © ceed (Raa ae LES ae ae 
Sar acl eae CR ae SR a 
= | oles ee ae axe se aoe 
iN 72 Ree ee ee ee 
ee CE Ee ee 
++ —|——+_ 
aed ee Paes ee 


12 14 16 18 20 
~ Vec™ SUPPLY VOLTAGE - VOLTS 


Fig. 3c 
WORST CASE HIGH LEVEL 
D.C. NOISE IMMUNITY 
VERSUS TEMPERATURE 
PE TE [ictocene 
eed er 
Cael ae ee 


oo 
Q 


p- 
i—] 


WORST CASE D.C. NOISE IMMUNITY - VOLTS 
tS) a 
i—] —] 


Ta” Avett TeMPeRaTRe- °C | 
Fig. 3f. 
WORST CASE LOW LEVEL 


D.C. NOISE IMMUNITY 
VERSUS AMBIENT TEMPERATURE 


LL Tp ae 


22. 
= 


1<FO< 2. 4 


WORST CASE LOW LEVEL D.C. NOISE IMMUNITY - VOLTS 
> = 2 
Qo Qo o 


An 
. 
Low] 


Ty ~ AMBIENT TEMPERATURE - °C 


Fig. 3g 
TURN OFF DELAY — 
VERSUS AMBIENT TEMPERATURE 
450 


Fig. 3h 
TURN ON DELAY 


VERSUS AMBIENT TEMPERATURE 
300 


anaes eae Vec™ I7V 


Fig. 3i 
TYPICAL A.C. NOISE IMMUNITY 
INPUT VOLTAGE VERSUS 
| PULSE WIDTH 


oe 
a a eS 


eee eee Ns ee ed 
a LE} Hh EE eet INT here 
eC 2 ETT TL Tao atonoc| [I g : 
= 5 ¥ 2 
5 eae : z” 
S 250 B S150 =) 
EREURREREES2 E af 
& TL | | Lael T | ol sae a aU BT i 
ee ll & CPE [ [om snore. [| = 
cone neel eee | ~ Ee Ree eRASEE 4.0 
ee A | 
| 0 | 0 
0 5 50 5 100 200 300 400 500 
‘Ty ~ AMBIENT TEMPERATURE ~ °C ; : Ta” AMBIENT TEMPERATURE - °C — PULSE WIDTH - ns 
_ Fig. 4 


SWITCHING TIME TEST CIRCUIT 


oe : | AND. WAVEFORMS 
reli oo | 
Bind ‘ — | | 
GENERATOR | bev. | se 


| _ 
C | C C: = 5.0 pF Includes all probe 
a: | | L 2 C, =10pF and jig capacitance 
= : | : i= C. = 15 pF ae 
V e e : e - . 
INO < 1: oo O Vout FDH6 Input Diodes are 


used on 9109, 9110 


TEST CONDITIONS; = 


(Bios [srr0_ [75 _ [15 


C36 
| 24k 
| 24k | 


Fig. 5 : 
A.C. NOISE IMMUNITY TEST CIRCUI 


? Yee 


Your Unused inputs grounded st 
= 4 _ diodes are FDH6 
' Ci = 5.0 pF Includes jig and 
°C, = 10pF all probe capacitance 
C. = 15 pF 


tits < 10ns 
FREQ = 1.0MHz 


TEST CONDITIONS AND LIMITS | 
rest | um | vec |e | t 


FAIRCHILD HLLDTuL INTEGRATED CIRCUITS _ 


APPLICATIONS: Fig. 6—CCSL INTERFACING 


CCSL COSL—Hipl ALL -HLpL—=CCSL CCSL 


| * FONG INPUT DIODES 
¥ 3 x “ : | | | 


1 HLLDTL High Level Load Eactor 
== 1 CCSL High Level Load Factor 
1 HLLDTL Low Level Load Factor 

== 7.5 CCSL Low Level Load Factors 


FOHG iy 9109,9110 


FIG. 8—DRIVING MOS3700 MULTIPLEXER OR EQUIVALENT 


— | 
| | DATA IN 
LOGIC : f= eer: ee 
INPUT; : 
ot scanners a 
CHANNEL BLANKING OUTPUT 


Output Levels : min ‘1’ level = Vcc ~1.5 V 
: max ‘‘0’’ level = 0.2 V 
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Fig. 9—-SEQUENTIAL COUNTER 


DIODES ARE FDHG OR EQUIVALENT 


CLOCK ; aA 
DIVIDE BY THREE OR THREE PHASE GENERATOR 


MAJORITY GATE : 


Fig. 1O—JK FLIP FLOP 


f ALT. DRIVE 


Q 
cP. 
q 
RESETO o DRIVE 
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2/, 9109 


DIODES ARE FDH6 OR EQUIVALENT 


SHIFT MODE 


HLLDTyL 9109 
HIGH VOLTAGE HEX INVERTER 


HIGH LEVEL LOGIC DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION 


The HLLDT.L9109isa high voltage, high threshold hex inverter designed for the conversion of TYPICAL DUAL IN-LINE PACKAGE 
high level logic to any logic level from 4V to 20V. The unit is characterized by a 6.5V(min.) | | (In accordance with JEDEC TO—116} 


_o 


f>—.375 TyP.—=}— NOTE } 


DC Noise Immunity and a 20V/100 nsec AC Noise Immunity. The input diode has been left off 
the circuit sothat the input can be expanded to any number of inputs which allows maximum flex- 
ibility in use. 


The 9109 is available in ceramic Dual In-Line* Package. 


FEATURES 
CCSL Compatibility 
High Voltage Operation 12 to 20V 
_ Utilizes external input diodes to facilitate high eae building block approach 
F.O. = 7CCSL 
D.C. Noise Immunity of 6.5V 


1 Leads are intended for insertion in hole rows on 


APPLICATIONS .300" centers. They are purposely shipped with 


“positive” (.375) misalignment to facilitate insertion. 
A 2 Board-drilling dimensions should al 
Interfacing from HLL to CCSL levels. praciics dors Conventional020 linch diameter lead. 
Line receiver, ORDER PART NO. U6A910959X 


General purpose logic level converter 


ABSOLUTE MAXIMUM RATINGS | ; LOGIC DIAGRAM 
Storage Temperature -65°C to 150°C 
‘Operating temperature 0°C to 75°C 
Vac 25V 
Output Voltage 25V 
Output low current 40 mA 


*Fairchild patent pending 


FAIRCHILD 


| SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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6 Per Package 


. aaa 3 CIRCUIT DIAGRAM 
ELECTRICAL CHARACTERISTICS 


3 , LIMITS | 


CONDITIONS AND COMMENTS | 


= 12V, Ion = 10 mA 


=. Value indicated 
on this table, 


= 20V, Le = 20 mA 


phe a | 81-1, 16 | “Lief CS o = 20V, [Vogt 20¥) Vp = 05V 


= O5V, Inputs GnD 


bal 


= 25V 


See switching time 
test circuit 


NOTE: Tests are performed with FDH6 input diode. 


PULSE WIDTH = lus 
REPETITION RATE = 500kHz 


AMPLITUDE = 12V 


ne sae pee tpat "F 


, —— C)=5pF I au 
: « tpd- R= 510Q C2=l0pF > = = = = = 
togt R= 3.6kQ “With FDH6 Input Diode 


CIRCUIT AND WAVEFORMS FOR SWITCHING TESTS 
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HLLDTuL 9110 


~ HIGH VOLTAGE HEX INVERTER 


HIGH LEVEL LOGIC DIODE TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION 


The HLLDT WL 9110isahigh voltage, high threshold hex inverter with extremely good D.C. and ~ 
A.C. NoiseImmunity. Thecircuit is useful in applications involving a high noise environment 
or high voltage supplies which prohibit the use of DT yuL. 


The 9110 contains six basic logic building blocks from which more complex functions (Flip-Flop, - 
Shift Registers, etc. ) can easily be built. 

The 9110 is available in the hermetically sealed cermic. ‘Dual-in- Line Package (DIP), designed 
for automated and low cost insertion techniques. 


FEATURES 
@ High Voltage Operation Vgc Range 12 to 20V. 
@ Utilizes inexpensive external input diodes to facilitate a high density building block approach 
and a very high logic Fan-In where desired, 
e High D.C. Noise Immunity 6.5V minimum 
@ High A.C. Noise Immunity 10V at 150 ns. — 


APPLICATIONS 


Industrial Control Logic, Automotive Logic, Lamp Driver, ‘Relay Driver 


ABSOLUTE MAXIMUM RATINGS | 


Storage Temperature -65°C to 150°C 
Operating Temperature 0°C to 75°C - 
Voc -25V 

Output Voltage  25V 

Output low current . 40mA 


CIRCUIT DIAGRAM 


6 PER PACKAGE 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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TYPICAL DUAL IN-LINE PACKAGE 


In Accordance With 
JEDEC (TO-116) Outline 


|~—.380 max.—=}—NOTE 1 


NOTES: : 
1..Leads are-intended for insertion in hole rows on .300” centers. They ere 
purposely shipped with ‘positive’ (.350) misalignment to facilitate insertion. 


2. Board-drilling dimensions should equal your practice for a conventional .020 
inch diameter lead. 


ORDER PART NO. U6A911059X 


LOGIC DIAGRAM 


4 


6 

VCC = Pin 14 
8 

GND = Pin 7 
10 ; 


12 


* Fairchild patent pending 


FAIR IRCHILD 


BEE ONS eras 


A DIVISION OF FAIRCHILD CAMERA AND iNSTRUMENT CORPORATION 


—_ FAIRCHILD HLLDTpL INTEGRATED CIRCUITS 9110 | 


ELECTRICAL CHARACTERISTICS 


| LIMITS 
SYMBOL 25°C CONDITIONS 
MIN. TYP. MAX. 7 : AND COMMENTS 


Vou (min, )-* Voc -20¥) Voc = 12 to 20V 
Vouityp.) = ec 715) y= -0.1 mA @Vzy, 
10 | Voc = 12 to 20V 
0.25 0.5 0. Voc = 12V 
| Ipz, = 10 mA @ Vig 
‘Ip; = 20 mA @ Viz 
: -0. 81 -1, 16 e : Vec = 20 V 
Vp =0.5V 
9.0 16,3 Voc = 20V. 
os Vout = ON 
19 28 | Voc = 20V. 


Inputs open. 
6,0 9.0 Vac =25V 
Inputs GND 
Outputs = 25V 
See switching 


test circuit. 


SWITCHING TIME TEST CIRCUIT 


Cy = 15pF 
tod- :R= 24k 
“INCLUDES JIG CAPACITANCE 


DIODES ARE FDH6 
GND UNUSED INPUTS 


tr, tr <10ns 
Freq. = 1MHz 


(INCLUDES JIG AND 
. PROBE CAPACITANCE) 


UNUSED INPUTS GROUNDED 
DIODES ARE FDH6 


Cy = SpF HIGH LEVEL AC NOISE IMMUNITY 
Co = 10pF 


TEST CONDITIONS AND LIMITS 


Papal“ 
77d 
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- GENERAL DESCRIPTION 


The HLLDTL9112 is a CCSLtohigh level hex interface element, The 9112 consists of six gates TYPICAL DUAL IN-LINE PACKAGE 
(In accordance with JEDEC TO—116) 


~ HLLDTuL 9112 
HIGH VOLTAGE HEX INVERTER 


HIGH LEVEL LOGIC DIODE-TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


suitable for converting from CCSL levels up to high logic levels (10V to 18V.) The 9112 is ideal | 
for driving MOS devices such as the 4M3700 element (6 Channel Multiplexer, ) ial 


The 9112 is available in ceramic Dual In-Line* Package, 


FEATURES 


CCSL Compatibility. 
- High Voltage Operation Voc Range 12 to 20V 
¥F.O, = 10 HL 

Wired-OR Capability 

Good AC Noise Immunity 


1, Leads are intended for insertion in hole rows on 
.300" centers. They are purposely shipped with 
“positive” (.375) misalignment to facilitate insertion. 

2. Board-drilling dimensions should equal your 
practice for @ conventional .020 linch diameter lead. 


APPLICATIONS | 
ORDER PART NO. U6A911259X 


CCSL->HL interface element 


‘MOS driver | | 
LOGIC DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


2 


Storage temperature -65°C to 150°C . | | 4 
Operating temperature 0°C to 75°C : | 6 

VCC = Pin 14 
Voc | 25 V | 8 
Output Voltage 25V oo 
Output low current 40 mA | | 12 


*Fairchild patent pending 


hae 
-AIRCrFILD 


ae ee 
SEMICONDUCTOR 
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6 Per Package 


CIRCUIT DIAGRAM | 
ELECTRICAL CHARACTERISTICS 


LIMITS 


SYMBOL 
MIN. MAX.| MIN. TYP. | MIN. TYP. MAX. MIN. | MIN. MAX. | | 


Vac = 20V, Ipy = 9. 1 mA 


Vin = Value indicated in this 
table. 


Voc = 20V;. Voy = 20. V 
Voc = 12V; Ip, = 10mA 


Vig = Value mee in this 
table, 


| cnt Low) 
oie Shorted) = : : = | 
(Power Diss. ) | | 
Inpz 6.0 9.0 9.0 . mA | Vac = 25V, Input GND 
(Power Diss. ) | — Vour = 25V 


See switching time 


rake i test circuit 


toa” 
(Turn On) 


t R = 2.4k rane 
Oe a PULSE WIDTH = lps T 
tpat: R = 24k REPETITION RATE = 500kHz 


Vip =17V AMPLITUDE = 3V = = 


CIRCUIT AND WAVEFORMS FOR SWITCHING TESTS 
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- LPDTyL 9040, 9041 AND 9042, 
LOW POWER DIODE TRANSISTOR MICROLOGIC® 
INTEGRATED CIRCUITS 


GENERAL DESCRIPTION 


TYPICAL FLAT PACKAGE 
TOP VIEW 


The Fairchild LPDT uL Micr ologic® Integrated Circuit Family consists of a set of compatible, 
integrated logic circuits specifically designed for low power, medium speed applications. 

The circuits are fabricated with a silicon monolithic substrate using standard Fairchild Planar* 
epitaxial processes. 

Packaging options include the Flat package and the Dual In-Line package. 


Important features of the LPDTuL Micrologic® integrated circuits include the following: 


@ Reliable operation over the full military temperature range of -55°C to 
+125°C 


e Typical power drains of less than 1 mW per gate (50% duty cycle) for 
the logic gate elements and less than 4 mW for the clocked flip-flop. 


@ Single power supply requirement —5 volts optimum, 4.5to 5.5 volts range. 


TYPICAL DUAL IN-LINE PACKAGE 


@ Guaranteed fan-out of 10 LPDT LL unit loads or 1 standard Fairchild 


DT L unit load, over the full temperature and supply voltage range. 


@ Guaranteed minimum of 450mV noise immunity at the temperature © 


extremes. 


@ Typical logic gate tonasation delays of 60 ns and binary clock rate of 
2.5 MHz. 


e Emitter follower outputs providing good capacitive drive capability. 


/ae— 


1 Leads are intended for insertion in hole rows on 300" centers. They are 
purposely shipped with ‘positsve”’ (.350) misalignment to facilitate insertion. 


2. Board-drilling dimensions should equal your practice for a conventionat .020 
inch diameter lead. 


*Planar isa patented Fairchild process, 


ORDER INFORMATION 


To order Low Power Diode Transistor Micrologic® iitestated circuit elements specify U31XXXX51X for flat package and U6AXXXX51X 
for Dual In-Line package where XXXX is 9040, 9041 or 9042. 


FPAIRCFIt 
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FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS 
LPDTyL 9040 CLOCKED FLIP- FLOP 


LOGIC DIAGRAM SHOWING FLAT 
OR DUAL-IN LINE PACKAGE PIN 
ASSIGNMENT 


DESCRIPTION 


The LPDTuL 9040 element is adirectly coupled, dual-rank flip-flop suitable for use 


in counters, shift registers and other storage applications. Either R-S or J -K mode i 


operation is possible. Direct set and clear inputs are provided which override all : 
e . . | | 
other data inputs. 
| Bd 
RESISTOR rt silig RESISTOR 
PULL-UP nani PULL-UP 
Q | Q 


GROUND 


SYNCHRONOUS ENTRY TRUTH TABLES ASYCHRONOUS ENTRY 
R-S MODE OPERATION J-K MODE OPERATION TRUTH TABLE 
rersreree C1 ; 


Symbols 


H_ - Most positive logic level 

L_ - Most negative logic level 

X - Either H or L can be present 
NC - No change in state 


AMBIGUOUS NOTES: 
1. For J-K mode operation connect Pin6 to Pin3 and Pin9 to Pin 12. 
2. Asynchronous entries override all synchronous entries. 


Timm he ee ex 
mmmeeM ot MX 
mx ot eaniaks i 
ee ea ee eee 


CIRCUIT DIAGRAM | : LOADING RULES 


INPUT NORMALIZED 
UNIT LOADS (U.L.) 


FAN-OUT 


10 U.L. 

7 U.L. WITH 
RESISTOR 
PULL-UP 

CONNECTED 


RESISTOR VALUES 


ARE TYPICAL , ; | | *1UNIT LOAD EQUALS 1-LPDTuL 
| 9041 OR 9042 INPUT LOAD 
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FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS 


LOGIC DIAGRAM SHOWING FLAT 


LPDTyL 9041 — DUAL 3 INPUT NAND GATE 


‘DESCRIPTION | , 7 | OR DUAL-IN-LINE PACKAGE PIN 
Pe a ee ‘ASSIGNMENT 

The LPDTzL 9041 element consists of two, 3-input positive logic NAND gates suitable 7 | 

for general logic gate and inverter applications. The unique feature of this gate is EMITTER FOL. ! — = Voc 

that the output transistor collector and the emitter follower pull-upare not internally OUTPUT : INPUT 

connected. This allows the user to tie collectors to a common node for the wired | "ESISTR = g. 3 INPUT 


"OR" logic function, “ INPUT INPUT 


: RESISTOR 
INPUT PULL-UP 


INPUT ouTPUT 


EMITTER FOL- 
GROUND LOWER PULL-UP 


POSITIVE LOGIC NAND GATE 


' i 

| ! | 

EACH INPUT = 1 UNIT LOAD | _ & F 

OUTPUT FAN-OUT = 10 UNIT LOADS | | | om Q= == = = 
= 7 U.L. WITH RESISTOR N 


PULL-UP CONNECTED 


ABC + DEF +°°°: +LMN=Z 
OUTPUT FAN-OUT = 10-3(NO. OF RESISTOR 


EITHER THE EMITTER FOLLOWER OR RESISTOR PULL-UP | PULL-UPS) 
MUST BE CONNECTED TO THE OUTPUT TO ESTABLISH i 
THE HIGH LEVEL. ONE PULL-UP RESISTOR 1S REQUIRED FOR EVERY 8 


GATES CONNECTED TO THE COMMON "OR" NODE. 


CIRCUIT DIAGRAM © Voc 
. 0 14 
1k 15k | 15k 
O 3 100 
are < 
No 8k 
02 90 
40 4 rn 11 
40k = = 40k 
60-—K) 515k 15k 0 13 


RESISTOR VALUES 
ARE TYPICAL 
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FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS 


LOGIC DIAGRAM SHOWING FLAT 
OR DUAL-IN-LINE PACKAGE PIN 
ASSIGNMENT 


LPDTuL 9042 — DUAL 3 INPUT NAND GATE WITH EXTENDER 
INPUTS 


DESCRIPTION 


The LPDTyL 9042 element consists of two 3-input positive logic NAND gates with 


extender inputs. This element in the family allows the user to implement logic Vee 


OUTPUT 


RESISTOR 2 : 
PULL-UP. 


EXTENDER 
INPUT 3 


applications requiring a gate fan-in exceeding three. 13 INPUT 


12 INPUT 


The DTyL 9933 4-input extender element or equivalent—~may be used to provide INPUT 


INPUT 


additional diode inputs. Any capacitance added to the extender input will increase OaNPUT 


INPUT ) 


RESISTOR 
PULL-UP 


INPUT 6 


the turn-on delay of the LPDTyL 9042 gate. Typically, the increase is 10ns/pico- 


OUTPUT 


farad. Turn-off delay is not affected. GROUND 


CIRCUIT DIAGRAM 14 POSITIVE LOGIC NAND GATE 


2 (9) 


re. 1(8) D 


ABC (X)* D 


EACH INPUT « 1 UNIT LOAD 


O 12 OUTPUT FAN-OUT = 10 UNIT LOADS 
40k = rae ar * 7 UNIT LOADS WITH 
— 4 es 1 O13 . RESISTOR PULL-UP 
= CONNECTED 


— muti’) 10 


w 
0 
| 

“ 
t 


RESISTOR VALUES 
ARE TYPICAL 


BUFFER ELEMENT 


For applications requiring a fan-out exceeding ten, the Fairchild DT .L 9930 Dual 4-Input Gate may beused. The DT uL 9930 will drive 
44 LPDT uL unit loads, while maintaining the same output logic levels as the low power circuits. | 


The input of a DT 1L 9930 requires the equivalent.of 10 LPDTuL unit loads. Therefore, a low power circuit can drive only one 
DT .L 9930 input. . 
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FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS 


VOLTAGE - VOLTS 


D.C. VOLTAGE MARGIN-VOLTS 


OPERATING VOLTAGE CHARACTERISTICS 


OUTPUT LOGIC LEVELS - Voy AND Vo, 


WORST CASE 
| INPUT THRESHOLD LEVELS - Vj AND V, 


2.8 


Vor APPLIED AT INPUT 


CIRCLED POINTS AT -55°C, 25°C, 


AND 125°C ARE GUARANTEED LIMIT VALUES 


Vor MAX @ FAN-OUT = 10 U.L., 
< 5.5 V, Von APPLIED TO INPUTS 


0 
“15-50 -% 0 5 50 5 100 18 
TEMPERATURE - °C 


HIGH LEVEL NOISE IMMUNITY 


A WORST CASE HIGH LOGIC LEVEL AND A 
WORST CASE HIGH INPUT THRESHOLD 


1 < FAN-OUT < 10 
EMITTER FOLLOWER 


0.4 
“75 -50) 0-25 0 25 50 750=—:100- «15 


TEMPERATURE - °C 


3-153 


POWER - mW 


D.C. VOLTAGE MARGIN - VOLTS 


POWER CHARACTERISTICS 
VCC = SV 
EMITTER FOLLOWER PULL-UP 


“75 -50 -% 0 3 50 %% 10 18 
TEMPERATURE - °C 


LOW LEVEL NOISE IMMUNITY 


MINIMUM DC VOLTAGE MARGIN BETWEEN 
A WORST CASE LOW LOGIC LEVEL AND-A 
WORST CASE LO# INPUT THRESHOLD 


45.V SV S$ 55 V 
0.4 Peel 


5 -50 -2. 0 3 50 75 100 128 
TEMPERATURE -.°C 


AVERAGE. PROPAGATION DELAY - ns 


TYPICAL 
AVERAGE PROPAGATION DELAY 
LPDTpL 9041°9042 


‘NOTE: Resistive Loading up to Maximum 
Fan-Out Typically Improves the 
Average Propagation Delay 


gL . 
7-15-50 = HCH ss 


DELAY - ns 


TEMPERATURE - °C 


a TYPICAL DELAY CHARACTERISTICS 


LPDTyL 9040 


20 
15-30-23 0 2 50 (7 100 18 
_ TEMPERATURE - °C 


CONDITIONS 


Voc *5:0V, C; = S0pf (INCLUDING PROBE AND JIG CAPACITANCE) 


VMEASURE =1.6V@ ~55°C 
(GND. REF.) 1.3V @ 25°C 


 0.9V.@.125°C 
WAVE FORMS 
. tpp- ~ tpo+ 


TEST CIRCUIT 


PULSE GEN. 


PULSE GEN. 


CONDITIONS 


Veg 7 9-0V, C, * 50pt (INCLUDING PROBE AND JEG CAPACITY) 


V MEASURE ® 1.6V @ -§5°C 
(GND. REF.) 1.3V@ 25°C 
0.9V.@ 125°C 


WAVE FORMS 


Vin 
.—— VMEASURE 
; = tpp-. 
tpp+ Wa Vout 
——— VMEASURE . 2 . VMEASURE 


Vout 
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-Mpl9033 


16- BIT MEMORY CELL 


MEMORY MICROLOGIC® INTEGRATED CIRCUITS 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The MuL9033 is a Planar* epitaxial integrated 16-bit, bit-oriented, non-destructive 
‘readout memory cell, compatible with Fairchild Transistor-Transistor Micrologic® (TTuL) and other Compatible 
Current-Sinking Logic (CCSL) integrated circuits. This memory cell, organized as 16 words by one bit, is 
designed for high-speed scratch-pad memory applications. 


OPERATION — The memory cell consists of 16 R-S flip-flops arranged in an addressable four-by-four matrix. 
The desired bit location is selected by raising the coincident X-Y address lines to a logic ‘“‘H” level (>2.1 
volts) and holding the non-selected address lines at logic ‘“‘L” level (<<0.7 volts). As many as four locations 
may be addressed simultaneously without destroying stored information. The stored data and its complement 
at the addressed bit location may be read at the output terminals. If the addressed bit location contains a 
“1”, the S, output will be low and the S, output will be high. If the addressed bit location contains a “O”, 
the S, output will be high and the S, output will be low. 


Writing is accomplished by activating one of the write amplifiers. To write a ‘1’, the desired bit location is 


addressed and the input of the ‘write one” (W,) amplifier is raised to a High level. To write a “0”, the 


_ input of the “write zero” (W,) amplifier is raised to a High level. 


The outputs are open-collector, which may be wire “OR”’ed for word expansion. (The output transistors are 
off when none of the bits are selected.) An external resistor should be returned to Vcc to pull-up the 
wire “OR’ed outputs. 


FEATURES 

e CCSL COMPATIBLE 

¢ OUTPUT WIRED-OR CAPABILITY 

¢ TRUE AND COMPLEMENTARY OUTPUTS ARE PROVIDED 
¢ NON DESTRUCTIVE READ OUT 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature | —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Voc Pin Potential to Ground | —0.5V to +8.0V 
Input Pin Voltage —1.5Vto +5.5V 
Current Into Output Terminal | 100 mA 
Output Voltage - | | —0.5 V to +8.0V 


ORDER INFORMATION — Specify A319033XXX for Flat Package or AGA9033XXX for Dual In-Line (TO-116) pack- 
age where XXX is 51X for —55°C to 125°C temperature range or 59X for the 0°C to 75°C range. The last 
- digit in the order code is 1 for 40 mA Fanout and 2 for 20 mA Fanout. 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 | 
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PHYSICAL DIMENSIONS 
In Accordance With 
JEDEC (TO-116) Outline 
Dual In-Line Package 


020 MIN.—+| j= | NOTE 1.375 MAX. 


1. Leads are intended for insertion in hole rows 
on .300” centers. They are purposely shipped 
with ‘‘positive’’ (.350) misalignment to fa- 
cilitate insertion. 

. Board drilling dimensions should equal your 
practice for a conventional .020 inch diame- 
ter lead. 


PHYSICAL DIMENSIONS 
In Accordance With 
JEDEC (TO-86) Outtine 
CERPAK! 14 lead 


*Planar is a patented Fairchild process. 


rue qcacanemfeania 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT - MuL9033 


ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Voc = 5.0 V 410%) 


| LIMITS 
SYMBOL TEST MIN. MAX. UNITS TEST CONDITIONS 


X Address Input Load Current 

Y Address Input Load Current 

X Address Input Leakage Current 

Y Address Input Leakage Current 
Write Input Load Current 

Write Input Leakage Current 

Power Supply Current 

Power Supply Current at V.c =7V 
Output Leakage Current — 

Output Low Voltage 

Address Input Threshold to Prevent Writing 


Address Input Threshold to insure Writing 


Address Input Threshold to Prevent Reading 
Address Input Threshold to Insure Reading 


Write Input Threshold to Prevent Writing 


-Write Input Threshold to Insure Writing 


ELECTRICAL CHARACTERISTICS (T, = 0°C to 75°C, Vig = 5.0V + 5%) 


SYMBOL TEST 


X Address Input Load Current 
Y Address Input Load Current 
X Address Input Leakage Current 
Y Address Input Leakage Current 
Write Input Load Current 
Write Input Leakage Current 
_ Power Supply Current 
Power Supply Current atV., = 7V 
Output Leakage Current 
Output Low Voltage 


LIMITS 
MIN. MAX. 


Address Input Threshold to Prevent Writing 
Address Input Threshold to insure Writing 


Address input Threshold to Prevent Reading 
Address Input Threshold to Insure Reading 


Write Input Threshold to Prevent Writing 


Write Input Threshold to Insure Writing 


Voc = 5.5 V, Vy = OV, Vy = 4.5 °V, other X inputs grounded 
Veco = 5.5 V, vy = OV, V, = 4.5 V, other Y inputs grounded 


Vee = 5.5V, vy = 4.5V, other X and Y inputs grounded 


Voc = 5.5 V, Vy = 4.5V, other X and Y inputs grounded 

Veco = 5.5V, VW = OV 

Veco = 5.5 V, Vy = 4.5 V, 

Vec = 5.5 V, All Inputs Grounded 

Voc = 7.0V, All Inputs Grounded 

Voc = 5.5 V, Very = 5.5 V, all inputs grounded 

Voc = 4.5V, One Bit Selected I, = 20 mA (A6A9033512 - A3F9033512) 
Voc = 5.0 V, other X and Y grounded. Alternately pulse W, and W,, 

cell must not change state. 

Voc = 5.0 V, other X and Y grounded. Alternately pulse W, and W,, 

cell state must alternate. 

Voc = 5.0 V, other inputs grounded. Both outputs must be on “high’’ state. 
Voc = 5.0 V, other X and Y grounded. Alternately pulse W, and W,, 

cell state must alternate. 
Voc = 5.0 V, one X and one Y to 4.5V, other X and Y grounded. One write. 
input to Vi;w» Pulse the other write input. If W, is pulsed, S, will assume 
low state. If W, is pulsed, S, will assume low state. 

Voc = 5.0V, one X and one Y to 4.5V, other X and Y grounded. One write 
input to V\y;w) pulse the other write input. If W, is pulsed, S, will assume 


tow state. If W, is pulsed, S, will assume tow state. 


Voc = 5.25 V, Vy = OV, Vy = 4.5 V, other X inputs grounded 

Voc = 5.25 V, Vy = OV, V, = 4.5 V, other X inputs grounded 

Voc = 5.25 V, Vy = 4.5 V, other X and Y inputs grounded 

Voc = 5.25 V, Vy = 4.5 V, other X and Y inputs grounded 

Veco = 5.25 V, Vw = OV 

Veco = 5.25 V, Vw = 4.5V 

Voc = 5.25 V, All Inputs Grounded 

Voc = 7.0 V, All Inputs Grounded 

Veco = 5.25 V, Voce, = 5.5 V, all inputs soinded 

Neer: = 4.75 V, One bit selected {!,, = 20 mA (A6A9033592 - A3F9033592) 
lo, = 40 mA (A6A9033591 - A3F9033591) 

Voc = 5.0 V, other X and Y grounded. Alternately pulse W, and W,, 

cell must not change state. 

Vec = 5.0 V, other X and Y grounded. Alternately pulse Wo and W,, 

cell state must alternate. 

Voc = 5.0 V, other inputs grounded. Both ourtpuits must be on “high” state. 

Voc = 5.0 V, other X and Y grounded. Alternately pulse W, and W,, 

cell state must alternate. 

Voc = 5.0V, one X and one Y to 4.5V, other X and Y grounded. One write 

input to V\y;w), Pulse the other write input. if W, is pulsed, S, will assume 

low state. If W, is pulsed, S, will assume low state. 

Voc = 5.0V, one X and one Y to 4.5V, other X and Y grounded. One write 

input to Ywwy pulse the other write input. If W, is pulsed, S, will assume 

low state. If W, is pulsed, S, will assume low state. 


* Amplitude of the pulse >2.5 V, pulse width >100 ns. The cell state is determined 35 ns after pulse disappears. 


SWITCHING CHARACTERISTICS 


9033511 


9033591 


9033592 


CONDITIONS 


SYMBOL CHARACTERISTICS —55°C to 125°C 0°C to 75°C 0°C to 75°C LOAD 
MIN. MAX. MIN. MAX. MIN. MAX. (mA) oF | 
twe Write Pulse Width 29 25 Voc = 5.0 V, One X-Y Location 
25 Selected 
twr Write Recovery Time 40 35 
35 
ton Turn On Delay 25 20 Voc = 5.0 V, One X-Y Location 
35 30 Switched 
20 
30 
tor Turn Off Read Delay 25 20 | 
35 30 
20 
30 
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FAIRCHILD MEMORY MICROLOGIC® INTEGRATED CIRCUIT + ML9033_ 


TYPICAL ELECTRICAL CHARACTERISTICS 


ADDRESS INPUT LOAD — ADDRESS INPUT LEAKAGE. ADDRESS INPUT READ 
CURRENT VERSUS | CURRENT VERSUS THRESHOLD VOLTAGE. VERSUS 
INPUT VOLTAGE INPUT VOLTAGE AMBIENT TEMPERATURE 
al Se eee - 
ONE X OR ONE Y 
\N wee RTE . 
. TO 4.5V 
NUE | 


Vec = 5,0V 
ONE X-Y LOCATION 
LECT 


mx ITI 
ALL OTHER X-Y 
LINES GROUNDED = || 


| 
| 


SELECTED 


ADDRESS INPUT LEAKAGE -pA 
Ss 
: iia 
Se ee 


ADDRESS INPUT LOAD CURRENT - mA 
ADDRESS INPUT READ THRESHOLD VOLTAGE - VOLTS 


‘us ERe 


4 
> 
wn 


ean 
a 
t 


tite we 


; 0 
0 — 2.0 4.0 6.0 8.0 “75-50 Oo 0 25 50 5 10 128 


ADDRESS INPUT VOLTAGE - VOLTS ADDRESS INPUT VOLTAGE - VOLTS Ty ~ AMBIENT TEMPERATURE ~ °C 
READ DELAY VERSUS 
OUTPUT. CURRENT VERSUS POWER DISSIPATION. AMBIENT TEMPERATURE 
QUTPUT SATURATION VOLTAGE VERSUS AMBIENT TEMPERATURE 20 mA LOAD 
| 400 1 


are ALL INPUT PINS GROUNDED 


<= 
Ee 300 
= 

1 

a - é 
a i 
id é 
Ea 2 = 
= — _ 
(a) = Load 
a o- 200 > 
pore] iT <= 
a (es ma 
2 B 

Qa 

' iG s 
-_ 100 


Oo 


“15-50-25 0 25 50 75 100s: 15 


OUTPUT SATURATION VOLTAGE - VOLTS Ty ~ AMBIENT TEMPERATURE ~ °C Ty - AMBIENT TEMPERATURE - °C 
READ DELAY VERSUS 
AMBIENT TEMPERATURE WRITE PULSE WIDTH WRITE RECOVERY TIME 
40 mA LOAD VERSUS AMBIENT TEMPERATURE VERSUS AMBIENT TEMPERATURE 
40 


READ DELAY TIME - ns 
WRITE PULSE WIDTH -ns 
WRITE RECOVERY TIME -ns 


os 
CCC NEE 


0 : 
“15-50-25 0 25 50 75 «6100-185 


T, ~ AMBIENT TEMPERATURE ~ °C Ty ~ AMBIENT TEMPERATURE - =C 


20mA LOAD 


rs i. 
X~Y PULSE tea 2.0V 2.0 el 
GND 15v. OUTPUT 
1.0¥ 


-twp—><— 50ns—> 
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APPLICATION: | 

A memory utilizing 9033 memory cells may have any desired word length. The number of words in the memory is a multiple of four words. The following 
example of a 64 word memory illustrates how a number of 16 bit memory cells 9033 may be used to construct a typical memory. 

The 64 word memory as shown in Figure A consists of groups of four 9033 memory cells. Each of the groups of four 9033 memory cells supplies one 
bit for each of the 64 words stored in the memory. All bits belonging to one word are stored in the same address location. Therefore, the address of a 
word in the memory is the address of each of the bits of the addressed word in the groups of four 9033 memory cells. The equal outputs of the four 
memory cells are tied together so that each group of ‘our memory cells has one high and one low level output. — 

The six memory address lines from an external source are decoded at the first level with two 9301 decoders. The fourth input to each of the two de- 
coders can be used as an enable control input to the 64 word memory. If the address enable is at a low logic level, one and only one of the eight 
outputs, 0 to 7, in the illustration assumes a low logic level. If the address enable is at a high logic level, the outputs 0 to 7 of the two decoders 
assume a high logic level, thus none of the 64 words stored in the memory is addressed. The outputs, 0 to 7, of the two decoders serve as X-and-Y 
address lines. The output signals of the decoders are connected to driving transistors which provide the necessary current to address the memory cells. 


The example given above is only one of the many organizations and is presented as an illustration. Obviously many address decoding schemes may be 
utilized depending on memory size, driver fan-out, decoder fan-out, wiring, heat dissipation, etc. 


Figures B through D show alternative schemes to enter data into the memory cell. 


LOGIC DIAGRAM | : Fig. B 


DOUBLE RAIL ACTIVE 
Fig. A LOW INPUTS AND ENABLE 
MEMORY ADDRESS LINES . WRITE ‘1’ | 
amen 7 ¥,9005 
SS ADDRESS ENABLE | o_ 
| su | ENABLE 


Ag My Ay Ag PA Ags 
9301 ff 9301 
| ee 0-3 4.7 


TO CELLS 


WRITE ‘0’ 


%9005 


BIT 2 
ae aa 
| 
Fig. C 
| SINGLE RAIL ACTIVE 
| HIGH INPUT AND ENABLE 
: DATA ¥,9002 — %9016 
| 
| 
| TO CELLS 
aa | F 
| ! | ENABLE D: Be 
] | | 49002 — 9016 
Wit | | ; 
| 
| | 
| | 
| 
| | 
: : Fig. D 
| | SINGLE RAIL ACTIVE 
! : LOW INPUT AND ENABLE 
| | DATA 
| | ¥,9005 
| | > 
l, | mae 
WRITE ENABLE , 3 TO CELLS 
= = = 5 Sre>r Serer ~L- 
5 “ oF 3 BEES SEES a oe 
= = “Ss == ENABLE 
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- MpL9034 
256-BIT READ-ONLY MEMORY 


MEMORY MICROLOGIC® | NTEGRATED CIRCUITS 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The Fairchild Mul9034 is a 256-bit bipolar transistor read-only memory. The ' 
memory is organized as 32 words of 8-bits each. The words are selected through 5 address lines. The 8 PHYSICAL DIMENSIONS 
outputs of the words are uncommitted collectors which may be Wired-OR’d with the outputs of other ROMs. 
An Enable input is provided for additional decoding flexibility. A high on the Enable input forces all outputs 
to be high. 


The contents of the memory are permanently programmed to customer order. 


FEATURES: 

e CCSL COMPATIBLE 

e OUTPUT WIRED-OR'’D CAPABILITY 
« SINGLE TTL LOAD INPUTS 


ABSOLUTE MAXIMUM RATINGS | spree are intended for insertion in hole rows on 
Storage Temperature —65°C to +150°C Speshicd a1) micolignaenito tacuncate (selon 
Temperature (Ambient) Under Bias —55°C to +125°C o practica ay uconsestiveall 020 Weck das beHcieas 
Vcc Pin Potential to Ground —0.5Vto +8.0V 
Input Pin Voltage —1.5V to 5.5V 
Current Into Output Terminal 100 mA 
Output Voltages —0.5 V to Vi, Value 


LOGIC DIAGRAM 
15 10 11 12 13 14 


ORDER INFORMATION 


Ay Ay A 
Custom Code — Specify A5B9034XXX where X1X is for —55°C to +125°C temperature range or X9X is for E M0 M1 A2 Ag Ag 


0°C to +/75°C temperature range. Remaining X’s are to be assigned alphabet letters to customer code. 9034 
Standard Code Available-— Two standard preprogrammed 9034s are available for evaluation purposes. © | 32W x 8B X ROM 
_ The AGB9034AXA contains the numerals 1 through 6; the A6B9034AXB contains the figures 7 through Op 04 07 03 04 05 0g 07 


0, a comma, and a period. For additional information on these two programmed 9034s refer to their 
respective data sheets. 


RCHILD 


SEMICONDUCTOR 
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ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vag = 5.0 V + 10%) 


| | | LIMITS 
SYMBOL , —55°C +25°C +125°C UNITS 
psa } MIN. MAX. | MIN. MAX. | MIN. = MAX. poms 
0 io 
[Ine [Ene Input Leakage Curent [100 [100 [ 100 
Vor Output Low Voltage 0.4 V Vec = 4.5V lour =.10 mA 
Y The word containing a “1” bit is 
_ a _____| selected when performing this test. 
Vin Input Low Voltage V 
Enable input grounded. Monitor 
appropriate output to 
= _ 7 | guarantee this test. 
Vie Input High Voltage a | 
7 . Enable input grounded. Monitor 
| | a appropriate output to 
{ | 7 Oo ee | —_—— oo guarantee this test. | 
lop Power Supply Current | 80 80 | 80 Voc = 5.5V | | 
: . | | : Ail inputs grounded 


ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Voc = 5.0 V +5%) 


SYMBOL 


LIMITS “ | 
0°C +25°C_ +75°C UNITS | TEST CONDITIONS 


MAX. | MIN. MAX. | MIN. MAX. 
| Veo =525V V,=045V °° 


Veo = 5.25V Vp=045V _ 


IEA i 

Address Input Leakage Current Pa | | 

hd Mion 
Vol | 0.4! 0. 


Output Low Voltage 


~ 
> 


<= < <=; & = 
> = 


| Veo = 5.25V Mog = 5.250 
Enable input to 2.0 V | 
The word containing a “1” bit is 
selected when performing this test. 
Enable input grounded. Monitor 
appropriate output to 

guarantee this test. 
Veo = 4.75 V 
Enable input grounded. Monitor 
appropriate output to 
guarantee this test. 


| All inputs grounded | 
NOTES: 


(1) To test Enable delay, apply input pulse to Enable input. The word 
selected must contain a ‘‘1’’ in the bit under test. 


input Low Voltage 


SWITCHING TIME CHARACTERISTICS (T,, = 25°C) 


CONDITIONS 
- To test Address delay, the Enable input must be low. Apply the 


LIMITS 
SYMBOL | TEST | MIN. TYP. MAX UNITS © 
| 10 mA load. input pulse to the Address input under test. The words selected 


bis Enable and * 50 | ns . 
— Address Delay _ See Note 1. | must contain a ‘‘1’’ when input pulse is low and a ‘‘0’’ when 
‘Enable and 10 mA load input pulse is high in the bit under test. 
a Address Delay wea LS See Note 1 (2) To test Address delay, the Enable input must be low. Apply the 
| a 
| ia 


input pulse is high in the bit under test. 


en input pulse to the Address input under test. The words selected 
Address Delay 10 mA load. | must contain a ‘‘'0’’ when input pulse is low and a ‘‘1’’ when 
28 one oe See Note 2. |: 


10 mA load 
See Note 2. 


’ 


*See Typical Electrical Characteristics curves. 
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ADDRESS OR 
ENABLE INPUT 


OUTPUT 


|All inputs 


INPUT LOAD CURRENT - mA 


OUTPUT CURRENT - mA 


OUTPUT 


ADDRESS INPUT 


—e) ~—5.0ns- 


TTuL INPUT LOAD AND DRIVE FACTORS 


INPUTS LOADING © 


1. 


7/1 ULL. 


1 U.L. = 1 TTL Input Load 


_ INPUT LOAD CURRENT 
VERSUS INPUT VOLTAGE 


oy nd 


Fa a 


INPUT VOLTAGE - VOLTS 


OUTPUT CURRENT VERSUS 


OUTPUT VOLTAGE 


0.2 03 04 05 0.6 O07 0.8 
OUTPUT VOLTAGE - VOLTS 


All outputs 


‘| QUTPUTS DRIVE FACTOR 


Open Collector 


6.25 


LOADING RULES 


_ INPUTS LOADING 


All inputs — 


SWITCHING TEST OUTPUT LOAD 


CCSL INPUT LOAD AND DRIVE FACTORS 


OUTPUTS DRIVE FACTOR 


Open Collector | . 


20/10 


5.0V. 


4702 
OUTPUT 
30pF | 1.0k22 


10mA LOAD 


All outputs 


1 CCSL High Level Load Factor = 5.0 uA 
1 CCSL Low Level Load Factor = 160 wA 


TYPICAL ELECTRICAL CHARACTERISTICS 


INPUT LEAKAGE CURRENT - pA 


ADDRESS INPUT DELAY - ns 


INPUT LEAKAGE CURRENT 
VERSUS INPUT VOLTAGE 


160 


0 2.0 4.0 


INPUT VOLTAGE - VOLTS 


Te 


6.0 8.0 


ADDRESS INPUT DELAY VERSUS | 
_ AMBIENT TEMPERATURE 


10mA LOAD 


Cy . 30pF 
- | | ost 
oe 
| 
Ed 


1S 50-25 0 & 50 7 100 125 
T, ~ AMBIENT TEMPERATURE - °C 
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INPUT THRESHOLD VOLTAGE - VOLTS 


INHIBIT INPUT DELAY - ns 


62.5 | 


INPUT THRESHOLD VOLTAGE 
; VERSUS 
AMBIENT TEMPERATURE 


Ta - AMBIENT TEMPERATURE - °C 


0 : 
“15 = -50)-25 0 25 50 75 100s 15 


~ ENABLE INPUT DELAY VERSUS 
AMBIENT TEMPERATURE 


ma 


B50 0 DOTS 


T, ~ AMBIENT TEMPERATURE ~ "C 


APPLICATIONS: | 7 
The Fairchild MuL9034 Read-Only Memory hae many storage and display applications. Two. main uses of the memory are for microprogrammed subroutines 
(core replacements) and character generator display systems. 


APPLICATION OF THE 9034 READ-ONLY MEMORY IN DIFFERENT TYPES OF DISPLAY SYSTEMS. 

In the application of this ROM as display storage, the Enable input is the most important control, since every display system requires a number of ROM’s 
organized in parallel to each other. The effectiveness of such a character storage system depends on the flexibility in audlessine a desired. character. Most 
of the character storage systems will be character code oriented. 


16 SEGMENT DECODER 


CHARACTER CODE INPUT 


12 4 8 16 


E Ag Ay Ao Ag Ay E Ag Ay Ao Ag hy 
9034 9034 


0p 0; 07 03 04 O5 Og 07 Op 0, 07 03 04 05 Og 07 


MTT | TTT 


TO SEGMENT 12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 


This figure illustrates the use of two 9034 ROMs for driving a 16 segment decoder. The character code is used directly as 
a control for both ROMs. One additional 3-input gate controlling the enable inputs of the two ROMs is required for selecting 
the group of codes within the ASCII system which refer to the characters. For uninterrupted control,two ROMs are required 
for each of the 16 segment display units. 


DISPLAY GENERATOR 5 x 8 DOT MATRIX 


Voc GND 


LOAD 


ADDRESS OF 
| 1ST LINE OF FIGURE 


Ram id 


S>< 
ee eee eee 
a Pee fee 
| ee ee 3 aS ae 
eset pare 
ae Pe 2 2 he ae 
Jest ITT 
) e 
| E Ag Ay Ag Ag Ag E Ag Ay Az Ag Ag 
+ - 9034 9034 
& Og 0; 07 03 04 O5 0g 07 Op 0; 07 03 04 05 06-07 
cx 0000000 0 
o 
° ie Gl 
2 A CES SEB 
a SS eS 
| : oe en i eee 
| a ae a ae 
ve See Sa 


LINE PATTERN INFORMATION 


The five 8-bit words representing the 5x8 dot pattern of a figure are stored in sequence. The external source which calls 
for a figure has to supply the address of the first 8-bit word of this figure. The clock will increment this address by one 
each time the generated pattern has been displayed until all five 8-bit patterns have been used. The mod. 5 counter calls 
for the first line address of the next figure automatically. 

If these data are used to contro! a CRT display the outputs of the two 9034 ROMs may be connected to an 8-channel 
multiplexer (3705) which serves as an interface to the Z modulation input of the display unit. The eight channels are 
selected in sequence by a mod. 8 counter of which the eight output generates the control pulses for the mod. 5 and the 


address counter. 
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GENERAL DESCRIPTION 

The 9034 Read-Only. Memory code AXA (9034AXA). is programmed to 
store information for generating Figures 1 thru 6 on a 5 by 8 dot pattern 
display. The memory stores the information by using 5 consecutive words 
of 8 bits for each figure or symbol. 


OPERATION AND ELECTRICAL CHARACTERISTICS 
Refer to 9034 Data Sheet 


ORDER INFORMATION 
Specify AGB9034AXA where AIA is for —55°C to +125°C temperature 
‘range or AQA for the 0°C to +-75°C temperature range. 


9034AXA TRUTH TABLE | 


0 H H LH H H L L HHL 

u HL LH HL H H LL H 

T H H LH H H H LH H H 

p H H LH H H L H H H H 

H H LH H H H H H H H 

r H HLH HL H H H H H 

§ H H LH HL H H H L H 

HLLLHUL L LLUHL 

ya fft H LH L HLH LHAL HL 

p |A | LL HH LL HHLLAHL 

y | A |e LL ko HHHHLELL UL H 

T |A|-L LLL LLLLoHHdH SH 

s [A | L LLL EL EL ELLE L 
0, 

o |” 

ae 

p | 9% 

U | o 

T 

gs | 0 

| 0 


ee re a 0 em oa 


- MpL9034AXA 
256-BIT READ-ONLY MEMORY 


MEMORY MICROLOGIC® INTEGRATED CIRCUITS 


LOGIC SYMBOL PHYSICAL DIMENSIONS 


15 14 13 12 11 10 


E Ag Ag Ay Ay Ag 


9034 
32W x 8B X ROM 
01 05 03 04 05 Og 07 0g 


12345 67 9 
GND = 8 
Vcc = 16 aslegs MIN. 


L HH HH LHLELL LAL Ee LH HH 
H LL HH LH LHH HH LH HHL HH 
H LL HH LH LEH HH HLH H HHH H 
LH LHHLHLLLLHLLL LH HH 
H LL HH LH HH HH LL HH HL HH 
H-LLLLLLHHHHLLHH HEL HH 
H L H H H LH HH HH LELHH HLH H 
L H H HHL HL LLL HHL L LH HH 
H LH LH LH LH LH LHe HU LAH LG 
L HH LLHHLLHHLLH HLL HH 
H H H L-L LL-H HHH LLLL HH HH 
H HH LLELL LLELL HH H.H HH HH 
Lo ob~LEoL HH HH HH HH HHH H HHH H 


2-3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22.23 24 25 26 27 28 29 30 31 32 


| — Low Voltage H — High Voltage 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 


EAIRCHI 


SEMICONDUCTOR 


962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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GENERAL DESCRIPTION 

The 9034 Read-Only Memory code AXB (9034AXB) is programmed to 
store information for generating Figures 7 thru 0, a comma and period 
on a 5x8 dot pattern display. The memory stores the information by 
using 5 consecutive words of 8 bits for each figure or symbol. 


OPERATION AND ELECTRICAL CHARACTERISTICS 
Refer to 9034 Data Sheet 


ORDER INFORMATION 
Specify AGB9O34AXB where AIB is for —55°C to +125°C temperature 


range or AQA for the 0°C to +-75°C temperature range. 


9034AXB TRUTH TABLE 


P L LELLAWLeELOUFAWHAiOe 
i L HHH LLHH HELL EH 
; H H HH LLHHHEEL ELH 
H H H L HH LL LHL H 
: H H LH HLHHHEL HL 
T H L HH HLH HHL HH 
: L H H H H L HH HEL LH 
L HHH HHLEL LCUHL 
L HLH ~EHLH LH LH 
“ L L HH LLELHHUL EL HH 
U LLbLLHHHHLELE 
7 LL LELoLLLL HH HH 
S LbLeELbLLELLEL LELRLEL 


Aestc T+ Co 


9 


L — Low Voltage H— High Voltage 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


are Lee ee 


MuL9034AXB 
256-BIT READ-ONLY MEMORY 


MEMORY MICROLOGIC* INTEGRATED CIRCUITS 


LOGIC SYMBOL PHYSICAL DIMENSIONS 


15-14 13.12 11 10 


H Bes | 


7 
i ‘ 
374 nom. 


E Ag Ag Ay Ay Ag . 


9034 
32W x 8B. X ROM 
01 02 03 04 05 Og 07 Og 


12345679 
GND=8 
| Voc = 16 


poe 


7 lane 


memeer|leeerszrzrsrs 
seacxrs||2ereerre 
maoeere||eerrrrrs 
rIces rmrmrrrrs 
maeererilrrcmrererzrzrres 
mrrrx xmmrrrrsrs 
‘wraercllzzrrczrazre 
g2aez||zzzrxrzzz2| 
rrree|serrrrs= 
xazre mrmmrrrrs 


EAIRCHILD 


SEMICONDUCTOR 
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MuL9035 


64-BIT READ/WRITE MEMORY CELL 


- MEMORY MICROLOGIC® INTEGRATED CIRCUITS 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 9035 is a high speed 64-bit read/write memory cell designed for use in | 3 pat 
high speed scratch pad memories. It is organized in a linear select 16 word by 4-bit array. The 9035 is made _ PHYSICAL DIMENSIONS 
with TTuL circuitry making it CCSL compatible. : | | 


The 9035 is available in the hermetically sealed 36-pin ceramic dual in-line package and will operate over 
the temperature range from —55°C to +125°C. 


OPERATION — in addition to 16 address lines, 4 data outputs, and 4 data inputs, the 9035 has a.chip select 
and a write enable. When the chip select is high, a word may be addressed by a high on the address input. 
Data is written into the addressed word only when the write enable is held low. While the address is present, 
the outputs continuously show the contents of the word selected. Readout is non-destructive. 


Up to four words may be addressed and read simultaneously with the OR function of the words appearing 
at the output. Data can be written into two locations simultaneously. 


Uncommitted collector outputs are provided on the 9035 to allow maximum flexibility in output connection. 
In many applications such as word expansion, the outputs of many 9035’s are wire-OR’d together. In other 
applications the wire-OR is not used. In either case an external pullup resistor of value R must be used to 
provide a high at the output when it is off. Any value of R within the range specified below may be used. 


R is in KQ . 
51 04 == number of 
Sele teeta AR TR eae outputs wire-OR’d 
10 — F.O. (1.6) N(0.1) + F.0. (0.06) EO. = numberof 


TTL loads driven 


The minimum value of R is limited by output current sinking ability. The maximum value of R is determined 
by the output and input leakage current (I.,, and I,) which must be supplied to hold the output at 2.4 V. 


FEATURES: LOGIC DIAGRAM PIN CONFIGURATION 
e 35 ns READ ACCESS TIME | 
@ CHIP SELECT AND WRITE ENABLES | , CHIP WRITE 


¢ UNCOMMITTED COLLECTOR OUTPUTS FOR WIRE OR CAPABILITY ae BABE 


e LINEAR SELECT 
¢ ON CHIP ADDRESS LINE BUFFERING 
e CCSL COMPATIBLE 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature —65°C to +150°C | 

Temperature (Ambient) Under Bias —55°C to +125°C | "WORD, ADDRESS Mul 9035 - 
Voc Pin Potential to Ground —0.5 Vto +8.0V | : 
Input Pin Voltage i: —1.5Vto +5.5V 

Current into Output Terminal 3 100 mA 


Output Voltage  * 0.5V to ok V 
= ; ‘16 0, 07:03 04 


ORDER INFORMATION — Specify AGH* 9035XXX “ahiete. XXX is 51X | oS | 
for the —55°C to +125°C temperature, range or 59X for the O°C cle “ 
to ie temperature range: | | 


EAIRCHILD 


SEMICONDUCTOR 
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LOADING RU LES 


HIGH LEVEL LOW LEVEL 
mls Unit Loads) : (TT uk Unit Loads) 
Padres [ste 
[WriteEnable [| -ie7——SC=~sSCia 
| DataInput | 884 
[Data Outputs |_—s Open Collector =| 6.2 


1 Low Level TTuL Unit Load = 60 wA 
1 High Level TTuL Unit Load = —1.6 mA 


ELECTRICAL CHARACTERISTICS (Ta = = —99°C to 125°C, Vee = = 5.0 V 10%) 


: | | : — LIMITS } | —_ | 
: ; sere ~ [| 4125°C | — | 7 
— : MAX. | MIN. MAX. a CONDITIONS 


Address Input [oad Current 


Chip Select Load Current 


La 
tee 8 Write Enable Load Currént . 
| dep | Data Input Load Current 
a 
{ites 
eons 
—— 


Address Input Leakage Current 


Chip Select Input Leakage Current eer ie 
Write Enable Leakage Current | . \ 
Data Input Leakage Current 200° ea FS Woo= = 5. BY, 


cs 
Output Leakage Current 200 
0.4 


V 


Veo a 5: 0 Vv. Monitor Appropriate Output 
_ To Guarantee This Test Limit 


7 ; - 7 | | i= =: 5.0V, Monitor Appropriate Output 
7 To Guarantee This Test Limit 


input “High” Voltage z 2.0 . 
SupplyCurrent”: ss gl ) 8] mA Vee = 5.5 V, One Word Selected | 
NOTE 1: I,- increases by 1.6 mA for cach adress enable held it: a logical ie + : 


ELECTRICAL CHARACTERISTICS (TT, = 0°C to 75°C, Vee * = ‘9. OV +5%)_ 


| | LIMITS 
a 25°C 7 
SYMBOL MIN. MIN. MAX. CONDITIONS 


Address Input Load Current 
Chip Select Load Current 


Tie ei at —— 
| lew | 


Address input inaagec Current 
Chip Select Leakage Current | 


Write Enable Leakage Current 


Tole Data Input Leakage Current 


Icex Output Leakage Current 


Output “Low” Voltage 


Input “Low” Voltage 


Vee = 5.25V, Ven = 5.25V 


Enable Input Grounded | 
' One Word Selected = = 


Vac = 5.0 V, Monitor Appropriate Output 
| ___ To Guarantee This Test Limit 


Input “High” Voltage — 


Voc = 5.0V, Monitor Appropriate Output 
To Guarantee This Test Limit 
Voc = 5.25 V, One Word Selected — 


SIS Sisis/o}4; 4! 
bt a] ee 
2 lilo a] & 

Te 


— Supply Current 


NOTE 1: I, increases by 1.6 mA for each address enable held at a logical 1. 
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TYPICAL ELECTRICAL ‘CHARACTERISTICS 


ADDRESS INPUT LOAD 
CURRENT VERSUS 
INPUT VOLTAGE 


Vec75.0V 

ENABLE INPUTOPEN 
INPUT VOLTAGES cl 
fesse oc | 


-0.2 
= | 
= -0.4 | fess 
i aaa Pee 
em, (an es ie (| 
- | | 
Zos| 
Me 
-1.0 M4 
fla 
my ee DS A 


INPUT VOLTAGE - VOLTS 


OUTPUT CURRENT VERSUS _ 
OUTPUT SATURATION 


60 

x 

50 

ett | Te eel 
EP anes 

2 Va 
=) VA ; 

? Tat 55°C 


fr - 
PTT 
ATT 


7 


0 0.4 0.8 1.2 1.6 
OUTPUT SATURATION VOLTAGE - VOLTS 


ADDRESS TO OUTPUT DELAY TIME-ns. 


ADDRESS INPUT LEAKAGE 

CURRENT VERSUS 
INPUT VOLTAGE 

Voc" 5-0V ae ; Ht 

ENABLE INPUT AT = ees 

Se 

ae 

Se ee el oe 

(ee ee ee a 


ADDRESS INPUT LEAKAGE CURRENT - pA 


INPUT VOLTAGE - VOLTS - 


ADDRESS TO OUTPUT DELAY 
TIME VERSUS TEMPERATURE 


Vec" 5.0V 


10™mA LOAD 
C.* 30 pF 


0 
15 50 - 0 2% 50 75 10 12 
T, - AMBIENT TEMPERATURE ~ °C 


SWITCHING CHARACTERISTICS (T, = 25°C, Vo, = 5.0 V) 


TEST LIMIT (ns) — 


| MIN. | 
Address to Output Turn-On Delay 
25 


SYMBOL 


Address to Output Turn-Off Delay 
Write Pulse Width Required to Write 
Write Delay | 


NOTE 1: To test t,,, and t,,,, a “Low” must be stored in the cell under test. 
~ NOTE 2: One word is selected during the test. 


CHIP INPUT 


SELECT 


WRITE ENABLE Ba 
2.0V ae r 2.0V 
1.5V apenas: 1.5V —_— — 
1.0V 1.0V 
> Ons ‘we. ane . 
= ome ome emma . i= om eum ae om eee a ane ee ene am a am am ee ae am 
2.0V ~ ae 2.0V 
1.5V ——] 5V : 
1.0V 1.0V 
DATA serecmenencenmeemed! | Sen ache cee am cme em com a 4 
5.0ns _. LL 5.0ns 


OUTPUT —— | Ne oe ee ee , 
a a two 
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__ ADDRESS INPUT THRESHOLD VOLTAGE - VOLTS 


WRITE PULSE WIDTH - ns 


CONDITION | 


haces st ss 3 — 
| | OUTPUT 


2.0V 
1.5V 
1.0V Lov 
torr vas | 
15V 1.5V 
= ton ~~ 
5.0V 
4702 
OUTPUT | 
2 1.0kQ 


ADDRESS INPUT THRESHOLD 


VOLTAGE VERSUS 


TEMPERATURE 


om 50 5 100 12 
T, ~ AMBIENT TEMPERATURE ~ °C 


WRITE PULSE WIDTH 
VERSUS TEMPERATURE 


Ta - AMBIENT TEMPERATURE - °C 


ice 


10 mA TEST LOAD 


APPLICATIONS __ 
MEMORY EXPANSIONS: N16 WORDS BY 4-BITS 


: WRITE 
WORD LOCATION ADDRESS : MEMORY CELL ADDRESS ENABLE 


DATA INPUT 
My my An Ag Ag Ay Az Ag mi1236 
1/16 DECODER 9311 1/16 DECODER 9310 
23 45 6 7 6 9 1011 1213 1615 0123456789 


TO MEMORY CELLS 2-10 


Sma 6 9016 


a 
1a 
2 
arti a 
ECE oe et : 
aaa : 

cs SER 
SANSA ml PATA WPET BUS 
eee ee 
SEES ES) 

He ur? 
ors 
ars 

aE 
ea 


OUTPUT BATA BBS 


TO MEMORY CELLS 3 70 10 TO MEMORY CELLS 9-18 


In this application the 9035 memory cells are connected in parallel and two levels of decoding are performed. One of the cells is selected by the 9310 


decoder and then a word is addressed by the 9316. 


MEMORY STACK 160 WORDS OF 40-BITS | 


tg yyy Ag Ay gy 
1/16 DECODER 99Tt 1/10 DECODER 9310 DATA INPUTS 


345 6 7 8 8 16:10 12:13 14 16 61234567 8 8 01123468 67 Q------ 40 
| SR sasaassan i 
TO STACKS 2 TO 10 
pm 0016 
CECE 
tt tt pp 
Pee aa REE 13h 


ane ee se ee A 
pH] As DATA OUTPUT 
a eee ee & rs Le 


TO MEMORY CELLS 3-16 
TO MEMORY CELLS 3 10 10 


There are 16 words by 40 bits for each stack. The outputs and inputs of all stacks are tied together. Stack 1 contains words 1-16, stack 2, 17-32, 
and so on through 144-160 for the 10th stack. The stack address decoder tells which word group (1-16 or 17-32, etc.) is addressed while the word 
location decoder addresses one of the 16 words of the stack addressed. The entire memory has 40 data input lines, 40 data output lines, 8 address 


lines, and a write enable line. 
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~ ABSOLUTE MAXIMUM RATINGS 


~4501 
_CCSL MICROMATRIX™ QUARTER CELL 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 4501 consists of a single 4-input DTuL gate designed for use in breadboarding 
the 4500 Micromatrix™. It corresponds to one of the 32 quarter-cells available in the 4500 Micromatrix PHYSICAL DIMENSIONS 
array. Logic flexibility is offered with pin options for interconnections of four independent elements. These TYPICAL DUAL IN-LINE PACKAGE 


elements are a) 4-diode cluster, b) non-inverting amplifier, c) common emitter inverting amplifier and in Accordance With 
: JEDEC (TO-116) Outline 


d) load resistor. 


FEATURES 


© Offers 4500 Micromatrix breadboarding capability 
¢ Compatible with all CCSL devices 


Vcc Pin Potential to Ground Pin —.5Vto+7V 
Input Voltage —.5Vto +5.5V 
Voltage Applied to Outputs —.5 V to +Vi, Value 
Storage Temperature —65°C to +150°C 
Temperature (ambient) under Bias —55°C to +125°C | asds ste led tovideamionvondte dauan Soe" tumien kein: 


purposely shipped with ‘positive’ ( 350) misalignment to facilitate insertion 


2. Qoard-drilting dimensions should equal your practice for a conventi one .020 
inch diameter jead. : 


ORDER INFORMATION 


Specify A6A45015XX, where 5XX is 51X for —55°C to +125°C temperature range or 59X for the 0°C to 
+75°C temperature range. 
To order 4500 design kit, specify A6A4501KTX 


CIRCUIT SCHEMATIC (PIN NUMBERS) LOGIC DIAGRAM (PIN NUMBERS) 


Veg = PIN 14 
GND = PIN 3 


u . 


TYPICAL RESISTOR VALUES 
Q 


Ry = 1.75k0 
Ry = 5k 
Rg = 6kQ 


Pry errr 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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ELECTRICAL CHARACTERISTICS TI, = —55°C to +125°¢, “ce* = 5.0V = 10%): Connected as NAND gate with pull-up resistor 
MILITARY TEMPERATURE RANGE 


CHARACTERISTIC —55°C UNITS CONDITIONS 
MIN. MAX. | 

Output High Voltage Volts | Veg =4.5V toy = —180 uA 
V,, on any input . 

Output Low Voltage : . Volts” Viz = 5.5V lo, = 8 mA 

| | Voc =45V lo, = 6.2 mA 

_Input High Voltage | “Guaranteed inputhigh = 
threshold for all inputs 

Input Low Voltage i 


Input Load Current 


“Input Leakage Ciirfent 
Power Dissipation | Veo =5V vine? open, “pull- -up connected 
8 | | ec = 5 V Any input grounded 


ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Vec = 5.0 V = 5%) Connected as NAND gate with pull- up resistor 
INDUSTRIAL TEMPERATURE RANGE | 


SYMBOL : CHARACTERISTIC CONDITIONS | 
| Output High Voltage — =4.75V dee = —180 vA 
Output Low Voltage | | . lo, = 9.6 mA 
ame Input High oe : 
Input Low Voltage ‘| Guaranteed input low ara 
| | threshold for all inputs 


Input Load Current 


Input Leakage Current | Ve = = 4V, GND on other inputs 
Power Dissipation [| © = —_ | Voc = 5V Inputs open, pull-up connected 


Yoo ™ = 5 V Any input grounded 


Loading and interconnections for 4501 are identical to 4500 Micromatrix array except for Note 3. 


LOADING RULES INTERCONNECTION. RULES 
Connected as NAND gate © Expanding the 
with pull-up resistor — input 


The OR tie 
Fan-in 1.DTuL unit load . . 
If OR tie is utilized, 4501 fan-out 


is restricted to 3 unit loads for 51X 
temperature range operation (4 unit 
loads for 59X temperature range.) 
(Note 3.) 


Fan-out.- 
Load 51X 59X 


~ DTL i ere ee? ee 
NG 4p Se 
a Maximum fan-in — 20 inputs 
~ corresponding to 5 diode clusters. 
Fan-out — same as NAND gate. 


Maximum of 4 OR ties allowed. 


Note 3: Fan-out of 5 (6 for 59X temperature range) with OR tie used, can be maintained if temperature range of operation is limited to +15°C to 
+125°C (+15°C to +75°C for 59X temperature range.) 
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4510 
CSL MICROMATRIX" DUAL 4-BIT COMPARATOR 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 4510 consists of two independent 4-bit comparators ani in many decision 2 4 ares CERPAK 
making control applications, such as digital printers. Each comparator is capable of accepting two 4-bit echeesd 

inputs and provides a high level output signal when they are. identical. An output latch stores the compared | ba 
output when the strobe pin is high. Outputs may be ‘‘Wire ANDed’’ to expand comparison capability. as 
The circuit is produced with two layer metal interconnections using the Fairchild 4500 Bipolar Micromatrix™ Tl | | | | ] | Ml 


Array. 


_ FEATURES 


¢ ASYNCHRONOUS AND SYNCHRONOUS OUTPUTS 
© OPTIONAL LATCH STORAGE OF OUTPUT 

e EXPANDABLE IN GROUPS OF 4 BITS 

e TYPICAL POWER DISSIPATION OF 250 mW 

© CCSL COMPATIBLE 


e ALL CERAMIC “HERMETIC” 24 PIN CERPAK. : on 
: = laogoo0oca0Gg| ona a0 0 0 OF 
¢ MEMBER OF 4500 MICROMATRIX™ ARRAY FAMILY | ron ik 


© TWO LAYER METAL INTERCONNECTIONS 3 | [00357 $0 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) | | 
Storage Temperature fo —65°C to +150°C © 


Temperature (Ambient) Under Bias : —55°C to +125°C_ 
Voc Pin Potential to Ground Pin | —0.5Vto +7.0V 
Voltage Applied to Output for High Output State —0.5 Vto +Vc Value 
Output Current Into Low Output State | 20 mA 
“Input Voltage (D.C.) | | | —0.5Vto +5.5V 


ORDER INFORMATION — - Specify A3M45105XX for flat package, where 5XX is 51X for a00°G to +125°C 
Reperatu range or 59X for the 0°C to +75°C temperature range. 


23 22 2120 19 18 17 16 11098 7 6 5 4 


Ay By Ay By Ag Bo Ag Bg Ay By Ay By Ay By Ag By 
1ST COMPARATOR | St COMPARATOR 11 


PIN 24=Vop 
PIN 12=GND 
Fig. 1 — 4510 DUAL 4-BIT COMPARATOR LOGIC DIAGRAM 


EAIRCHILD 


SEMICONDUCTOR 
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FAIRCHILD 4510 MICROMATRIX™ CIRCUIT 


ELECTRICAL CHARACTERISTICS (T, = —95°C to +125°C, Vo, = 5.0 V = 10%) 
MILITARY TEMPERATURE RANGE , 


og LIMITS | 
CHARACTERISTIC —55°C +25°C +125°C UNITS CONDITIONS 
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. | | | 


Vos 26 a4 | 25 | vats [toy = ~180a8 {Vom any to inputs 
Voc = 4.5V Io, = 5.0 mA (A =B output only 


SYMBOL 


Q and A = B Output 
A = B Output Only Veo = 4.5V Io, = 3.7 mA (ST 
i TPE liens 
| threshold for all inputs . 
threshold for allinputs 
21, P mA WVoc=55V Vea Ok 


< 
= 


Voc = 5.5V _ 
, A=B OutputLoad Current __ | mA Veco = 49V Vs = GND 
ae For “Wired AND” 
| |, _|_Input Leakage Current ie eee 8 
t234+15+ | Comparison SwitchingSpeed [| | 50 | [rns Wo=5V  — | 


ELECTRICAL CHARACTERISTICS (T, == 0°C to +75°C, Voc = 5.0 V = 5%) 
INDUSTRIAL TEMPERATURE RANGE 


LIMITS | 
+25°C +75°C UNITS CONDITIONS 
MIN. TYP. MAX. | MIN. MAX. | | ' 


lon = —180 HA ' V,, on any two inputs 


| Volts | Io = —300 HA | Veg = 4.75 V : 
| Voc = 4.75 Vio, = 6.25 mA A = B output only 
= 5.25VI,., = 6.4mA 


~ CHARACTERISTIC 


SYMBOL 


Q Output High Voltage 


A = B Output High Voltage 
Q and A = B Output 
A = B Output Only 


0.22 0.45 0.45 


.@) 


< 
= 


H 


~ 
7) 
< 


Vo 
| 
IL 


25 | 
7 wy 
threshold for all inputs 
threshold for all inputs 
21, Input Load Current | P82 | mA (Voc = 5.25V VE = 0.45 
i 
A=BOutput Load current [201 | 144 211 | 21 | mA_Woc=4.75V | Vs) = GND 
For “Wired AND? [40 [68 40 | 40 | mA_Woc=525V f V,=0AV 
peta ae ee eee lt 
[tx | tnputLeakege current [T0204 VGNDOnotherinputsy 
Comparison Switching Speed [| SO] ts Nc 
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FUNCTIONAL DESCRIPTION 


ASYNCHRONOUS — Fig. 2 shows the detailed logic representation of the comparator and latch (14 4510). Whenever the 4-bit data word on lines A is identical 
to the 4-bit data word on lines B the A =B output is high. If data word A is not equal to data word B the A = B output is low. 


SYNCHRONOUS — The strobe (ST) and the latch output (Q) provide storage capability of the A= B output. This function is shown in Table 1. When ST is high, 
Ox equals the A = B output. When ST is low, Q, = Qy_). 


DETAILED LOGIC DIAGRAM 


= A=B 
TABLE 1 BO >» | 
TRANSITION TABLE em [oe 
FOR LATCH OUTPUT (Q) y, - 


Fig. 2 


SUGGESTED COMPARATOR EXPANSION METHODS 
CPA 


QA 


| ieee The internal ‘wired OR’? COMPARE node uses two pull-up 
OUTPUT (F.0.= 5] resistors for improved rise time, and drives an internal 
COMPARE A gate. Two COMPARE outputs may be ‘“‘wire OR’d’’ ex- 


ternally to provide a 12 bit comparator as shown in Fig- 
TWO 12 COMPARE B ure 3. This may be expanded further by using additional 
BIT INPUTS gates. 


COMPARE A 


Fig. 3 


4510 EQUIVALENT CIRCUITS 


INPUTS 7 OUTPUTS 


Vec 
Vec 


COMPARE R=3ka TYP 
LATCH R=6ko TYP 
R 


Fig. 4 
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: FAIRCHILD 4510 MICROMATRIX™ CIRCUIT | 


LOADING RULES 


INPUT LOADING RULES (FAN-IN) 
DTuL UNIT LOADS 


51X 59X 


Data Inputs 
Strobe Inputs 


“Wired AND” 
A = B Outputs 
(ST GND) 


A = B Outputs 
(ST High) 


OUTPUT DRIVE CAPABILITY (FAN-OUT) 


[Tat toms 
[| | 
Bix | 5x |[ SIX | sox |] oIK | sox |] Six | sox 


/30 | 30 || 30 | 30_ 


9.0 3.0 
3.5 15 | 
2.0 0 


(1) ‘‘Wired AND’’ 2 and 3 means the number of compare outputs (A = B) that are connected together. The 
result of this ‘‘Wired AND’’ connection, logically, is a high level true ‘‘AND’’ gate. 


(7) 
=f 
I 

G? 
= 
oO 


A=B Outputs — 
(1) “Wired AND” 2 
(1) “Wired AND” 3 


4-BIT COMPARATOR AND LAMP/RELAY DRIVER 


One-half of a 4510 dual comparator drives a discrete driver so that when Ao = Bo, Ai = Bi, 
Az = Bz, and A3=B3 the lamp will light or the relay operate. This circuit might also be used 
for a digital printer solenoid driver. The ST input is connected through a 2 kQ resistor to Vcc so 
that Q and A = B may be paralleled for additional driver. base current. 


Bo B, Bo B3 


+9V 


Ag By Ay By A By Ag B3 Palais 
Veco ST % 4510 Imax= 500mA 
(0-75°C) 


Fig. 5 
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4601 
TTL MICROMATRIX™ ARRAY INTERNAL QUARTER-CELL 


A FAIRCHILD oe eEe CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION — The 4601 is a single 4-4 AND-OR-INVERT (AOI) TTuL gate to be used for bread- 
boarding logic designs planned for the 4600 or 4700 Micromatrix™ arrays. The 4601 corresponds to one of 

TY L -LINE P 
the quarter-cell gate elements that are intended for internal (on-chip) usage on the 4600 or 4700 arrays. pe rig tomes ro pene 
Standard family TTuL gates such as the 9002 through 9008 may be used to breadboard the quarter-cells JEDEC (TO-116) Outline 
having external drive capability. The TTuL 9006 may be used to extend the 4601 at the OR tie points. 


= 
FEATURES 
e “INTERNAL” TYPE LOGIC GATES FOR BREADBOARDING 4600 OR 
4700 MICROMATRIX ARRAY DESIGNS 
e CCSL COMPATIBLE 
e OR EXTENDABLE WITH TTL 9006 
¢ FANOUT = 7 INTERNAL LOADS OR 4.5 EXTERNAL LOADS 
e “WIRED-AND” OUTPUT CAPABILITY 
e INPUT CLAMP DIODES FOR RINGING ATTENUATION 


PHYSICAL DIMENSIONS 


ABSOLUTE MAXIMUM RATINGS (above which useful life may be impaired) 


Storage Temperature | — * —=6§5°C to +150°C Nore 2 

Temperature (Ambient) Under Bias —55°C to +125°C 

Vec Pin Potential Referenced to Ground _ —0.5Vto7V ee ne eT ee 

Input Voltage Applied to Input —0.5Vto5.5V purposely shipped witht ‘positive’ (.350) misalignment ie nuenelied 
Voltage Applied to Output When Output is High Vec eae eer ne sf 
Input Current Into Inputs 5 mA 

Current Into Output When Output is Low 30 mA 

Lead Temperature (soldering, 60 seconds) 300°C 


ORDER INFORMATION — Specify A6A46015XX where 5XX is 51X for —55°C to +-125°C temperature range 
and Voc = 5 V +10%; and 59X for 0°C to 75°C temperature range and Vg = SV +5%. 


To order the 4600 Design Kit, specify AGA4600KTX. For the 4700 Design Kit, specify AGA4700KTX. 


CIRCUIT SCHEMATIC LOGIC DIAGRAM 


PIN 14=Vcc 
PIN 7 = GND 
PIN 1=NOT USED 


TYPICAL RESISTOR VALUES Logic Equation: Z == AjA2A3As + BiB2B3B4 +... * 
Ri = Ro = 4 KQ 


* More terms are provided with 
R3 = Ry = 1.5 KQ 


OR extension 


CHILD 


SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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ELECTRICAL CHARACTERISTICS: 
Temperature Range: 0°C to +75°C 
Supply Voltage Range: 5V +5% 


| LIMITS 
Ne Kall Se 
| V,, On Inputs 
| Vor | Output Low Voltage 0.6 0.42 | 0.6 | 0.6 Voc = 5.25 V, Io, = 10.7 mA 
Internal Loading | Veco = 4.75 V, Ig, = 9.3 mA 
Output Low Voltage 5 0.4 i 0.3 | 0.4 ' 0.4 Voc = 5.25 V, Io, = 7.3 mA 
External CCSL Loading 
me mee | ine seictoratints 
| | | | Threshold For All Inputs 
Oc ON ad a 0 = 
| Threshold For All Inputs 
i; | WputloadGurrent | __|—162| |—100|—1s2| _ |—182 | mA_| Voc=525V ly ogy 
Internal V; Level _ Er] 087|-133| 1 [ma] Voc = 8) 
input Load Current ———«|_—«[—1.60| | —1.08|—1.60| [160 | mA_| Voc=525V_ly —oasy 
External CCSL V, Level EET 0st [=r =a | ma [Voc = £75 
(ie | Inputleakage Curent S| «| | ~—~+(| 80 | [| 60 | WA [VcHbV=sOV 
te Power Dissipation ee eee 
| = pe te mW Inputs Grounded | SE 


ELECTRICAL CHARACTERISTICS: 
Temperature Range: —55°C to +-125°C 
Supply Voltage Range: 5V +10% | 


CHARACTERISTIC | |  —55°C | 25°C «| 125°C ~—s|_~—sOUNITS - CONDITIONS | 


= 
= 
— 
7) 


SYMBOL 
Vou Output High Voltage 2.3 V Veo = 4.5. V, oy = —600 uA 
| 7 V;, On Inputs | 
Vo. Output Low Voltage V Veco = 5.5 V, Io, = 10.7 mA 
Internal Loading | | Veco = 4.5 V, Io, = 8.2 mA 
External CCSL Loading | Veco = 4.5 V, Io, = 5.6 mA 
nput High Voltage uaranteed Input High ; 
Vin Input High Vol 1.7 14 V G d Input High 
| Threshold For All Inputs | 
Vin Input Low Voltage | 0.7 V Guaranteed Input Low 
| Threshold For All Inputs | 
E Input Load Current | fed52] | —1.04/—152] [152 | mA | Voc =55V Ty og ssy 
Internal V, Level | [—La7y Y —08]-117][-1.17 [mA VC = FV as 
input Load Current | [Eteo) [=a reo] |=160 [ma Voc 550 y coay 
External CCSL V- Level pea 0-85 | 128] 24 | mA | Voc = 48 a 
Tig | input Leakage Current a a 
Power Dissipation tf ff at 30 | mW Inputs Open ty soy 
Pp te | inputs Grounded | CC” 


4 


LOADING RULES 


FAN-OUT (See table): WIRED ‘‘AND’’: 
Since the 4601 internal gates have resistive pull-ups, 
The internal or ‘‘on-chip’’ fan-out of the 4601 is specified the AND tie of outputs is allowed. (See Fig. 4). 
with reduced noise margins since on-chip noise is low. If the Breadboarding of the combined outputs is: 
4601 is used specifically for off-chip driving, the maximum FAN-OUT==7 — (3) (number of outputs tied together — 1) 
fan-out must be reduced to maintain CCSL noise margins. For ‘‘on array’’ usage optional pull-up resistors allow 
| fan-out as summarized below: 
EXTENSION: FAN-OUT TABLE 
Extension at the 4601 OR extender pins 9 and 6 may LOADING ae 
be accomplished with TTL 9006 dual 4 input extender -OUT 
elements. A maximum of 10 extenders (5-9006’s) may TYPE FAN-OU 
be tied to the 4601 pins. (See Fig. 1) 7 
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Three bit address ABC selects an input (lo, i... 
inverted form. The 4601 is OR-expanded using 3-9006 extender elements. 


TYPICAL INPUT-OUTPUT CHARACTERISTICS 


_ TRANSFER CHARACTERISTIC 
—a-cee 
Pa = 


| anne ‘Bee 
7 vee Cn 
ae a Tees 


Voc" 5V 
UNLOADED 


- QUTPUT VOLTAGE 


alice 


INPUT VOLTAGE - VOLTS 


LOW LEVEL 
OUTPUT CHARACTERISTIC 


32 
een 
2B Sots ‘OPEN 


nA 
es 


SHGR0RE0/ /S0000 
BRRSEERE (er Aee 
BRRRRES) aneneee 
BERRRRY RaReEee 
REGERR GERRRENE 
ay AGRRREEEE 
Awe | {ttt td 


o B® & 8 


OUTPUT LOW CURRENT - (1;' 


OUTPUT LOW VOLTAGE (Vp) - VOLTS 


| EEC | 


cre Conn 


‘ y =20cHmMOnGnOn 7 


0 .2 .4 8 12 16 20 7: 


TYPICAL APPLICATIONS 


EIGHT INPUT DIGITAL MULTIPLEXER 


USING “OR” EXTENSION 
i) 
A = 


8 4601 
C . 


\4 ~~ 9006 
ry To 
B- P) 
5— = 
A o- 
B 
Cc 7 
“k—— ~ 9006 
A | jo 
B . 
ly : 
A Je 
B 
C 
Fig. 1 


> O—————. OUTPUT 


17) which is presented at the output in 
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INPUT CHARACTERISTIC 


INPUT CURRENT - mA 


INPUT VOLTAGE - VOLTS 


HIGH LEVEL 
OUTPUT CHARACTERISTIC 


oe Fe (i 
Tip ccsaihan foefetlesdectio [2 


_ 


OUTPUT HIGH CURRENT - (144) - mA 


“1 1 
OUTPUT HIGH VOLTAGE re ~ VOLTS 


GATED LATCH USING TWO 4601 


Fig. 2 


- TTL MICROMATRIX™ ARRAY INTERNAL QUARTER-CELL 4601 


APPLICATIONS (continued) : | , 
INPUT “AND” EXPANSION | | WIRED “AND” 


o-—————- OUTPUT Z 


Z (FANOUT = 4 INTERNAL] 


anmnmoonr ov > 
xO nmoonm w > 


4601 


o—op 
9007 ¥9016 


2S V2 - Ke 


Z = ABCD + EFGJKLMNPQR 


Standard TTuL gates may be used for expansion of ‘‘AND’’ inputs. Sets ee a de cy na Ea! els 


*Provision for ‘‘AND’’ expansion is made on. the micromatrix 


array thru ‘‘selective bar’’ options. ee ane ere a en 
Z = [ABCD +EFGH] ¢ [JKLM+NPQR] 


Fig. 4 


GENERAL PURPOSE MASTER-SLAVE FLIP-FLOP 
USING FOUR 4601 


For J-K operation, connect as shown in dotted lines. The outputs change on the high to low clock transition. 


Fig. 5 
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4610 


DUAL TWO-VARIABLE FUNCTION GENERATOR 


TTL MICROMATRIX™ARRAY CIRCUIT 
A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


GENERAL DESCRIPTION—The 4610 is a Dual Two-Variable Function Generator useful for non-arithmetic oper- 
; f “it ; eee ane FLAT PACKAGE 

ations and variable decision making control in central processor units. Each circuit, controlled by a common 

4-bit word, can select one of 16 possible Boolean functions performed on the two variable inputs. An | 

alternate input select configuration increases circuit flexibility and allows simultaneous generation of two 

separate output functions froma single pair of variables. The circuit is produced with two layer metal inter- 

connection using the Fairchild 4600 TIE Micromatrix™ Array. 


FEATURES 
e EXPANDABLE IN GROUPS OF 2 BITS 

_@ MEMBER OF 4600 MICROMATRIX ARRAY FAMILY — | 
e CCSL COMPATIBLE ree 
e ALL CERAMIC “HERMETIC” 16-PIN FLAT PACK : 
e TWO LAYER METAL INTERCONNECTIONS 
¢ SIMULTANEOUS FUNCTIONS OF 1 PAIR OF VARIABLES 


- ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —6§5°C to +150°C 
Temperature (Case) Under Bias —55°C to.4+-125°C 
Voc Pin Potential to Ground Pin —0.5Vto +7V 
Voltage Applied to Outputs (Output high) Gnd to +V._ value 
Input Voltage (DC) (See Note 1) —0.5Vto +5.5V 
Input Current (DC) (See Note 1) —30 mA to +5 mA 
Current into Output (Output low) +30 mA 


Note 1—either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


ORDER INFORMATION — Specify A3L46105XX for Flat package, where 51X is for —55°C to +125°C (Case) 
temperature Tange or 59X for the 0°C to +-75°C (Case) temperature range. 


FIG. 1 — 4610 DUAL TWO-VARIABLE FUNCTION GENERATOR 
12 13 1 14 


AO AO BO BO | Al At Bl BT 
So | 
S] | 


4610 DUAL FUNCTION GENERATOR 


| 83 . 4 
FO ot FI 


- Pin 16 = Vcc 
Pin 8 = Gnd 


FEAIRCH i LD 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 _ A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD 4610 MICROMATRIX™ ARRAY CIRCUIT 


UNITS CONDITIONS 


Volts Veo = 4.5 V, loy = —1.2 mA 


Volts | Voc=5.5V, Io, = 12.8mA 
Veo =4.5V, Io, = 9.92 mA 


Volts Guaranteed input high 
threshold for all inputs 

Volts Guaranteed input low 
threshold for all inputs 


ioe ool 


—1.60 


ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Voc = 5.0V + 10%) 
LIMITS 
—55°C +25°C +125°C 
SYMBOL CHARACTERISTIC MIN. MAX. | MIN. pid MAX. | MIN. MAX. 
Ae : Input Load Current —1.60 —1.1 —1.60 
(See Loading | One Low Level Unit Load —1.24 —0.85 —1.24 
“-LECTRICAL CHARACTERISTICS (T,. = 0°C to +75°C, Vig = 5.0 V + 5%) 


Input Leakage Current 


= 
> 


> 


(See Loading 
Rules 


Note 2) 


Py Power Dissipation 
t, Avg. epee Delay 


Ne = 5.0 V, Inputs open 


nN 
f= 


"Veg = 5.0V C, = 20 pf, R, =1k 


LIMITS 


0°C +25°C +75°C 
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. 


UNITS CONDITIONS 


Volts Guaranteed input high 
threshold for all inputs 

Volts Guaranteed input low 
threshold for all inputs 


Veo = 5.25 V 


SYMBOL CHARACTERISTIC 


Von Q Output High Voltage 


VoL ‘Sue Low Voltage 
Vin Input High Voltage 


Vit Input Low Voltage — 


le Input Load Current —1.60 —1.08 —1.60 


Vec = 5.0 V, Inputs open 
Veo = 5.0V ©, = 20pf, R =1k 


Po Power Dissipation 
t,, Avg. Propagation Delay 


(See Loading =1ai[ 0a =1ai[ 14 Veo = 4.75V 

Rules 

Note 1) aaa 
Ip Input Leakage Current Vec = 9.25 V, V2 = 4.5 V 
(See Loading 

Rules 

Note 2) 
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FUNCTION GENERATOR DESCRIPTION 


A detailed logic representation of the common control (S), S,, S,, $3) and one of the two output function blocks is shown in Figure 2. The Truth 
Table implemented by the function generator shows the functions of input variables A and B with the 16 possible combinations of Sor 5), Sp, and S, 
(refer to Table 1). Note that any desired output function may be chosen active level high or active level low. 


FUNCTION GENERATOR 
TRUTH TABLE 
WITH INPUT VARIABLES 


ACTIVE HIGH DETAILED LOGIC DIAGRAM 
FUNCTION FUNCTION 
ne ey S, | S3 | (ACTIVE LOW) | (ACTIVE HIGH) 
LiL LiL A+B A> B 
L|H LIL A+B Re B 
H | L LIL A+B A-B 
H | H LIL A+B A+B 
LIL L | H A-B A+B 
L | H L | H A-B A+B 
H | oL L | H A+B A+B 
H | H L |H A-B A+B 
L | oL H | L A@B A@B 
L | H H |} L A@B A@®B 
H IL H | L 1 0 
H | H H JL 0 1 
LIL H | H A A 
L | H H | H B B 
H | L H | H A A 
H | H H | H B B 


TABLE 1 FIG. 2 


Circuit flexibility can be increased by using S,, S,, A and B inputs as controls and S,, S, as the input variables. In this mode of operation two 
separate output functions are performed simultaneously on a single pair of variables S, and S,. Refer to Table 2 below for complete truth table. 
For example, if it is desired to obtain the active high functions S, » S, and S, + S, simultaneously, S,, S, are set low, A, low, B, high, A, high, and 
B, low. The function S, * S, will appear at the F, output; likewise function S, ¢ S, will appear at the F, output. 


FUNCTION GENERATOR TRUTH TABLE WITH INPUT VARIABLES ACTIVE HIGH 
WHERE A, B, S., S, ARE USED AS CONTROL INPUTS AND S,, S, ARE INPUT 
VARIABLES ON WHICH THE FUNCTIONS ARE PERFORMED. 


FUNCTION FUNCTION 
(ACTIVE LOW) | (ACTIVE HIGH) 


S, + S, So ° S, 
So + §, So ° 5 
So +S, So ° S, 
So + §). So ° 5 


So . Ss; So 
Ss) ° S, So 
Sy Six ct Sp: 


oO 


ama|n” 


Bhar Leer fairer serr|> 
ee ee i oe 


| TABLE 2 
Note that by varying control lines S,, S,, A and B that any pair of S, and S, min terms, max terms, or symmetric function can be generated. 
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FAIRCHILD 4610 MICROMATRIX™ ARRAY CIRCUIT 


LOADING RULES 


Input Loading Rules (Fan-in) 2. lp is defined as one unit high level load. ‘The multipliers to determine 
1. I, is defined as one low level unit load. The multipliers to determine high level unit loads for individual inputs are: 
low level unit loads for individual inputs are: 


FAN OUT 


a LEVEL 
OUTPUT | HIGH LOW 


| 


‘ 


APPLICATIONS 


A Typical Processor Application is the transfer and logical operation control between two registers (A and B). The function generators are controlled 
by a 4-bit operation code field, Sp, S,, S,, and S,. The operation code repertoire includes the 16 operations listed below. 


AND A and B to A OR A and Bto A 
AND A and B to A OR A and B to A 
| AND A and B to A OR A and Bto A 
AND A and B to A OR A and B to A 


Exclusive OR A and B to A Complement A 
Exclusive OR A and Bto A | Transfer B to A 
Reset A | No Operation 
Set A . Transfer B to A 


FIG. 3 


B REGISTER 


OP CODE 
(SO-S3 INPUTS) 


———— heey 


FUNCTION LOGIC 


A REGISTER 
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~ COMPATIBLE CURRENT SINKING LOGIC COMING SOON 


Type Function 
9315 One-of-Ten Decoder/Driver 
9317 Seven Segment Display Decoder/Driver 
9318 Priority 8-Input Encoder 
9320 ~' Up/Down BCD Decade Synchronous Counter 
9324 Expandable 5-Bit Comparator 
9326 Up/Down Binary Hexidecimal Synchronous 
| Counter 
9338 7 8-Bit Multi-Access Memory 


9315—One-of-Ten Decoder /Driver designed to accept 8421 BCD in- 
puts and directly drive Nixie* readouts. 

Propagation delay: 250 nsec 

Power dissipation: 100 mW 

Packages: 3L (Flat) & 6B (DIP) 


Loading: : 
Inputs/Outputs INTRA CCSL 
Ao, Ai, Az, As 1 UL 12/10 


Outputs: 55V on any output, sufficient to drive gas filled readout 
tubes directly. 


*Registered trademark of Burroughs Corp. 


3 6 7 4 


Ag Ai Ag A3 


9315 1/10 DRIVER DECODER 


1615 8 9 13 14 11 10 1 2 


9317—Seven Segment Display Decoder/Driver with over-riding lamp 


test input and capability for providing automatic blanking of insig- - 


nificant zeroes in multi-digit displays. 
Propagation delay: 200 nsec 

Power dissipation: 260 mW 

Package: 3L (Flat) & 6B (DIP) 


Loading: 
Inputs/Outputs INTRA CCSL 
Ao, Ai, Az, As 1 UL 2/9.5 
LT 4uL 10/40 
RBI TY, UL 2/4.8 
RBO 1.5 UL 14/19 
Outputs 12 UL * 1120 


*Uncommitted Collector Outputs: 30V on any output. 


Ao A; Az2 Az LT RBL 


9317 7 SEGMENT DECODER — 


4 13.12 11 10 9 15 14 
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Type Function — 
9322 Quad 2-Input Digital Multiplexer 
9602 Dual Retriggerable/Non- renieceranien One-Shot 
9614 Dual Differential Line Driver 
9615 Dual Differential Line Receiver 
9642 Dual 3-Input NAND High Current, High Voltage 
~ Driver 
9644 Dual 4-Input NAND High Current, High Voltage 
Buffer 


9318—Priority 8-Input Encoder with an input enable and group signal 
and all zero outputs for expanding to larger input words. 
Propagation delay: 25 nsec 

Power dissipation: 150 mW 

Packages: 3L (Flat) & 6B (DIP) 


Loading: 
Inputs /Outputs | INTRA CCSL 
All Inputs 1 UL 12/10 
All Outputs 10 UL 240/100 


9320—Up/Down BCD Decade Synchronous Counter with parallel pre- 
setting synchronous inputs, over-riding master reset, two line up/ 


‘down control, 2-input clock and carry look-ahead logic for multi- 


decade operation. 


Propagation delay: 20 nsec 
Power dissipation: 360 mW 


_ Packages: 3M (Flat) & 6N (DIP) 


Loading: 
Inputs/Outputs INTRA CCSL 
CD, CE, MR 1 UL 12/10 
Po, Pi, Pz, P3 2), UL 8/6.7 
PE, CP, CU 2 UL 24/20 
Outputs 6 UL 72/60 


11 


Qo 


Qi Q2 Q3 


16 
17 
18 
9 
7 3 5 8 10 Veco = 24 
Gnd = 12 


COMPATIBLE CURRENT SINKING LOGIC COMING SOON 


9326—Up/Down Binary Hexidecimal Synchronous Counter with paral- | 
lel presetting synchronous inputs, over-riding master reset, two line 
up/down control, 2-input clock and carry look-ahead logic for multi- 
decade operation. 
Propagation delay: 20 nsec 9338 
Power dissipation: 360 mW MAM 
Packages: 3M (Flat) & 6N (DIP) 


Dr Ao Ay A2 Bo By Bo Of 


Loading: | 
Inputs/Outputs INTRA CCSL 
CD, CE, MR 1 UL 12/10 
Po, Pi, Po, Ps 24 UL 8/6.7 
PE, CP, CU 2 UL 24/20 
Outputs 6 UL 72/60 
. 9322—Quad 2-Input Digital Multiplexer with input enabling and single 
2 4 23 22 21 20 19 line control input. 
Propagation delay: 25 nsec 

ba Power dissipation: 150 mW 

eS Packages: 3i (Flat) & 6B (DIP) 
i Loading: 
13 Inputs /Outputs INTRA CCSL 
14 | All Inputs 1 UL 12/10 
15 - All Outputs 10 UL 240/100 
16 Steal 
17 
18 
9 


By cda Yor deve: de: do 


ou * Quad 2 Input Multiplexer 
9324—Expandable 5-Bit Comparator with A= B, A> B, A< B out- 
puts. An enable input is also provided for the A and B outputs. 
Propagation delay: 15 nsec 

Power dissipation: 120 mW 

Packages: 3L (Flat) & 6B (DIP) 


Loading: 
Inputs/Outputs INTRA CCSL 
All A & B Inputs 1 UL 12/10 
ABE . - 2UL 24/20 
AB & C Outputs 10 UL 240/100 


13 12 11 10 9 3 4 5 6 7 


9602—Dual Retriggerable/Non-retriggerable One-Shot, each with two 
DC level-sensitive inputs, one is active-level High and one is active- 
level Low. They also have over-riding reset inputs. 

Propagation delay: 25 nsec 

Power dissipation: 87 mW/function 

Packages: 3L (Flat) & 6B (DIP) 


Ag Ay Ag Az Ag By B, Bz B3 By 


Oy ABE 9324 5 BIT COMPARATOR 


A>B A<B Loading: ; 
: Inputs/Outputs INTRA CCSL 
Inputs 1 UL 12/10 
Vec = 16 Outputs 6 UL 144/63 


Gnd = 8 
15 1 14 


9338—8-Bit Multi-Access Memory (MAM) organized like a master- 
slave flip-flop that has eight masters and two slaves. The data input 
(D;) is connected to the input of the master selected by the write 
select (Wx) inputs synchronously with the clock pulse (Cp). The two 
independent outputs are addressed by the read select (Ax & Bx) 
inputs. The two outputs (Q, & Qs) can be read independent of the 
clock pulse when the output enable (0:) is low. 


Propagation read delay: 35 nsec 
Propagation write delay: 35 nsec 
Power dissipation: 370 mW 
Packages: 3L (Flat) & 6B (DIP) 


Loading: 
Inputs/Outputs INTRA CCSL 
All Inputs 1 UL 12/10 
Qa & Qs 6 UL 
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COMPATIBLE CURRENT SINKING LOGIC COMING SOON 


9614—Dual Differential Line Driver with short-circuit and diode pro- 
tected outputs, input diode clamps and operates from a single 5V 
supply. It is designed to be used with the 9615 Line Receiver. 
Propagation delay: 10 nsec . | 

Power dissipation: 110 mW 


9642—Dual 3-Input NAND High-Current, High-Voltage Driver with 
expander inputs, designed to drive core, thin film, and plated-wire 
memories. Either gate can be used to source or sink up to 500 mA. 
Propagation delay: 35 nsec 

Power dissipation: 470 mW/driver gate 


Packages: 3L (Flat) & 6B (DIP) Packages: 3L (Flat) & 6B (DIP) 

Loading: | 22 Loading: | : 
Inputs /Outputs INTRA CCSL Inputs/Outputs INTRA CCSL 
All Inputs 1 UL 2/10 Gate Inputs 1UL 2/9.4 
Differential Outputs lon = 40 mA Expander Inputs 1 UL * 19.4 
(Von = 2.5 V, Vo. = 0.5 V) lo. = 40 mA Outputs High 500 mA 

Supply Voltage: Vcc = 5V Outputs Low 500 mA 


*A function of input diodes used. 


Voc = Pin 16 
13 
9 
10 
11 15 
14 


9615—-Dual Differential Line Receiver can sense 80 mV differential 
signals on +15 volt common mode. The 9615 is designed to operate 
with the 9614 Line Driver at speeds up to 20 MHz. 

Propagation delay: 20 nsec 

Power dissipation: 100 mW 

Packages: 3L (Flat) & 6B (DIP) 


Loading: 
Inputs/Outputs — INTRA CCSL 
Differential Inputs 80 mV threshold 
Gate Inputs 1 UL 2/10 
Output — 6 UL 100/62.5 


Supply Voltage: Veco = 5V 


6 Terminating Resistor 


3 Response Control 


1300 


Differential 5 


2 Active Pullup 
Input 


7 1 


Gnd = Pin 8 
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COMPATIBLE CURRENT SINKING LOGIC COMING SOON 


9644—Dual 4-Input NAND High-Current, High-Voltage Buffer with 
expander inputs and a common enable input. It is to sink up to 
500 mA and hold-off up to 30 volts. 


Propagation delay: 35 nsec 


Power dissipation: 450 mW/buffer gate , | 3 
Packages: 3L (Flat) & 6B (DIP) 4 ; 
Loading: : 
Inputs/Outputs INTRA CCSL 
Common Gate Input 2 UL 4/19 15 
Gate Inputs 1 UL 2/9.4 
Expander Inputs 1 UL * 19.4 
Outputs 312 UL Open collector, 11 
sinks 500 mA 12 9 
*A function of input diodes used. 13 
; 14 
10 Gnd = Pin 16 
Gnd = Pin 8 
Vec = Pin 7 
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Type 


SPECIAL PRODUCTS 


9620 
9621 
9622 
9624 
9625 


Cul 

9958 
9959 
9960 
9989 


CTuk 
9030 
9952 
9953 
9954 


Type 


9955 
9956 
9957 
9964 
9965 
9966 
9967 
9968 
9971 
9972 


RT ul 
9900 
9903 
9904 
9905 
9907 
9914 
9915 


Page No. 
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4-48 
4-52 


SPECIAL CIRCUITS NUMERICAL INDEX 


Type 


9923 
9926 
9927 
9997 


LPRTuL 


9908 
9909 
9910 
9911 
9912 
9913 
9921 


SPECIAL CIRCUITS CROSS REFERENCE 


NOTE: The Special Circuits Cross Reference 
included in CCSL Cross Reference, page 3-ii. 


SP ppapp 
DMDOMDDOMD 
DAAAAAH 
SP Ppa pe 
WWOOWOwOro 
on an ani ao Kank a) 


9620 


DUAL DIFFERENTIAL LINE RECEIVER 


FAIRCHILD INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The 9620 is a dual differential line receiver designed to receive differential digital 
data from transmission lines and operate over the military and industrial temperature ranges. It can receive 
+500 mV of differential data in the presence of high level (+15 V) common mode voltages and deliver 
undisturbed CCSL logic to the output. In addition to line reception the 9620 can perform many functions, 
a few of which are presented in the applications section. It can interface with nearly all input logic levels 
including CML, CTyuL, HLLDTwL, RTuL and CCSL. HLLDTuL logic can be provided by tieing the output to 
Vee (+12 V) through a resistor. The outputs can also be wire OR’ed. The 9620 offers the advantages of 
logic compatible voltages (+5 V, +12V), CCSL output characteristics, and a flexible input array with a high 
common mode range. The direct inputs are provided in addition to the attenuated inputs (normally used) 
to allow the input attenuation and response time to be changed by use of external components. 


FEATURES: 


e CCSL COMPATIBLE OUTPUT 

e HIGH COMMON MODE VOLTAGE RANGE 
WIRED-OR CAPABILITY 

DIRECT INPUTS (A,, Bp) 

FULL MILITARY TEMPERATURE RANGE 
LOGIC COMPATIBLE SUPPLY VOLTAGES 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Voc, Pin Potential to Ground Pin 
Input Voltage Referred to Ground (Attenuator Inputs) 
Voltage Applied to Outputs for High Output State 
Voc, Pin Potential to Ground Pin 


ORDER INFORMATION 


—65°C to +150°C 


—55°C to +125°C 
—0.5 Vto +7.0V 
+20V 

—0.5Vto +13.2V 
Voc, to +15 V 


Specify U6A9620XXX for 14 pin Dual In-Line package or U319620XXX for 14 pin Flat Package where XXX is 
51X for the —55°C to +125°C temperature range, or 59X for the 0°C to +75°C temperature range. 
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TYPICAL DUAL IN-LINE PACKAGE 
In Accordance With 
JEDEC (TO-116) Outline 


.020 MIN. 


1. Leads are intended for insertion in hole rows on 
.300"' centers. They are purposely shipped with 
“positive” (.375) misalignment to facilitate insertion. 

2. Board-drilling dimensions should equal your 

practice for a conventional .020 Inch diameter lead. 


14-PIN FLAT PACKAGE 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


CHARACTERISTIC 


Output Low Voltage 
Output High Voltage 


Output Leakage Current 
Output Shorted Current 
Input Forward Current 
Differential Input 


Threshold Voitage 
Common Mode Voltage 
5 V Supply Current 

12 V Supply Current 


Turn-off Time 
Turn-on Time 


LIMITS 
+25°C 
TYP. MAX. 


0.25 0.40 


—55°C UNITS 


MIN. MAX. 


+125°C 
MIN. MAX. 


3.3 


TAIl input voltages are referred to the attenuated inputs (A*, A~, B*, B~) 
*Voire iS a differential input voltage referred from A+ to A— and from B+ to B—. 


Vcc, 


DRIVER SYSTEM 


Fig. 1 — SCHEMATIC DIAGRAM 


VcCo 
@ 


STANDARD USAGE 


CONDITIONS & COMMENTS 


Voc = 4.5 V 
Io, = 15.0 mA 


low = —0.2 mA 
Very = 13.2V 
Voc) = 5.0V 
Voc) = 5.0V 
Veo) = 5.0V 


Vee = 5.0 V 
Vec) — 5.5 V 
Voce —_ 13.2 V 


Voc) = BV 
Vec2 = 13.2 V 


= 3.9 ko 
R, = 3900 


an ee 
= ™ a 


C1 
2k 


RECEIVER SYSTEM 


' I 
LINE ! 
| f 
LOGIC | LINE DRIVER . seo LOGIC 
! 
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Voce — 10.8 V 
Vecs = 10.8 V 


Veg, = 12.0V 
Voc, = 12.0V 


Voc2 = 12.0 V 
+Input = 5.5V 
—Input = OV 
+Input = 5.5 V 
—Input = 0V 
C, = 30 pF 

C, = 30pF 


; FAIRCHILD INTEGRATED CIRCUIT + 9620 


ELECTRICAL CHARACTERISTICS (Temperature Range 0°C to +75°C, Voc, = 5.0 V +5%, Veg, = 12.0 V +5%) 


LIMITS 


SYMBOL CHARACTERISTIC o°c +25°C +75°C | CONDITIONS & COMMENTS 
MAX. MIN. TYP. MAX. MIN. MAX. 


- Output Low Voltage 3 Veco, = 4.75 V Vec, = 11.4V 
Io, = 15.0 mA *"Voiee = 0.5 V 


Output High Voltage ys : : Veco; = 4.75 V Vee; = 12.6V 

| lop = —O.2mMA “Vie = —0.5V 
Output Leakage Current | ; Very = 5.25 V 
Output Shorted Current | Vee, = 5.0V Vee, = 12.0V 
Input Forward Current i Voc, = 5.0V Vee, = 12.0V 


Differential Input Veco, = 4./5V Veco, = 12.6V_ 
Threshold Voltage 


Common Mode Voltage Vec, = 5.0V 


2 V Supply Current Vec; = 5.25 V +Input = 5.25V 
| Veco = 12.6 V —Input = OV 
12 V Supply Current ; 56 8. 5 Voc) = 5.25V +Input = 5.25 V 
Vec2 = 12.6 V —Input = OV 
Turn-off Time 7 R, = 3.9 kQ C, = 30 pF 
Turn-on Time R, = 3902 C, = 30 pF 


fAll input voltages are referred to the attenuated inputs (AT, A, Bt, Bo) 
*Voige is a differential input voltage referred from A+ to A— and from B+ to B—. 


| WAVEFORMS 
Fig. 2 — SWITCHING TIME TEST CIRCUIT | 


Vcc: = 5.0 V y 
Voc2 = 12V IN 
Yee, Vw 
Ri 
Vout Your 


Photograph of a 9620 switching 
differential data in the presence 


of high common mode noise. A, 
A, | : 
1 O-—— outa 
A_ | 
A 


VERT = 2.0 V/div. HORIZ = 50 ns/div. 
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TYPICAL OUTPUT LOW VOLTAGE 
VERSUS 
OUTPUT LOW CURRENT 


Voy ~ OUTPUT LOW VOLTAGE - mW 


Voy 7 OUTPUT LOW CURRENT -mA 


TYPICAL Vout VERSUS Voire 
TRANSFER CHARACTERISTIC 


INS 3 


Voy ~ OUTPUT VOLTAGE - VOLTS 


0 40 80 


Voigr ~ DIFFERENTIAL INPUT VOLTAGE - mV 


TYPICAL Vout VERSUS Voice 
TRANSFER CHARACTERISTIC 


Ver. *5.0V = 
ra ATTENUATOR INPUTS __ 
Voc, * 12v 


Coe 
ea PSE 
Beite Zee 


3.0 


Voyt ~ OUTPUT VOLTAGE - VOLTS 


1.0 


50 100 


VoiFE DIFFERENTIAL INPU, VOLTAGE - mV 


INPUT VOLTAGE VERSUS 
INPUT CURRENT 


Vin > INPUT VOLTAGE - VOLTS 


ee, a ee 
as eee 
eee 

as es 

ee a 

ec Oe ee 
9.0 -3.0 | 3.0 9.0 


ly ~ INPUT CURRENT - mA 


Voy™ OUTPUT HIGH VOLTAGE - VOLTS 
ww 
° 


PINS 4 AND 5 
ATTENUATOR’ 
INPUTS 


DIRECT seer ae 


ee ee 
TT Tee PT 
Pe eee pease 
Le | | 


Yeo * eigen oe Fay 7A a a a” 
(iocor 4a 
Sane Aaa ee 
es Se ae cae 

an ae aa A a 
ey ae | 


TIME - ns 
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TYPICAL OUTPUT HIGH VOLTAGE 
VERSUS 


OUTPUT HIGH CURRENT 


ge DO 
iin ee Se ae 
anes ae 

ERR 


EEERES2I4°5 

|| VY VY! 1s 
. LLY AL | Te 
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SAL 


ed 
o 


— 
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Ne 
NN 
NIN 
RRR tee 
yo ee 


lop ~ OUTPUT HIGH CURRENT - mA 


Voyq ~ OUTPUT VOLTAGE - VOLTS 


250 es) “15 


SWITCHING TIME VERSUS 
AMBIENT TEMPERATURE 
Voc, 75-0V- 
Vee," lv 


ete aan 8 


20 


70 0°20 8660 100 
‘Ty ~ AMBIENT TEMPERATURE -°C 


at a A } 
Eo a a a i 


hw 


40 


TYPICAL ELECTRICAL CHARACTERISTICS 


LOGIC LEVELS VERSUS 
AMBIENT TEMPERATURE 


WORST CASE Von @ !on * 0-2" 


TYPICAL Voy @ lo, = 15mA 
| 


= 
we 


ww 
o 


= 
o 


Vout ~ OUI BU VOLTAGE ~ VOLTS 
‘ un 


Ty = AMBIENT TEMPERATURE =°C 


TYPICAL Vouk VERSUS Voice 
TRANSFER CHARACTERISTIC 


“| Tq" rc 
ATTENUATOR INPUTS 


Vec, *5.0V 


Voc; . 5.5V 


Vpigp ~ DIFFERENTIAL INPUT VOLTAGE - mV 


TYPICAL Vou: VERSUS Vcu 
CHARACTERISTICS 


re 
: verte IV Ta 25°C 


BER Vin 7 -0.5V T0 3.0 | | 


6b rs) 


Vom ~ INPUT COMMON MODE VOLTAGE - VOLTS 


POWER DISSIPATION VERSUS 
AMBIENT TEMPERATURE 


= 

tee 

> 200 

ze ee 
Qa. 

Bi wo TYPICAL Fy @ Voc, =5.5V_ Vcc, 13.20 || 
[2-4 

= 

& 

2 


0 a 
-60 -20 0 2 60 100 140 
T, ~ AMBIENT TEMPERATURE ~C 


FAIRCHILD INTEGRATED CIRCUIT - 9620 


APPLICATIONS 
DIGITAL COMPARATOR WITH DIGITAL DIFFERENTIAL LINE EXPANDED INTERFACE 
DIODE REFERENCE AND RECEIVER WITH INPUTS 
HIGH LEVEL LOGIC OUT ROLLED OFF 
Vtn= 2¥piopE es 
>—D 
INVERTING I 
R, > 750 Q Vref = Resistor, Diodes, or Supply 
DIGITAL DIFFERENTIAL AMPLIFIER | DIGITAL COMPARATOR 


ne peeenel 


af 


p>] sn 


INVERTING WITH TERMINATION 


reo] 


pie INVERTING WITH TERMINATION 


= INVERTING - 


= ~ NON-INVERTING . 


INTERFACING METHODS | DIGITAL COMPARATOR WITH 
RESISTIVE DIVIDER 
AS REFERENCE 


Ft try 


INVERTING 
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MULTIVIBRATOR 


TYPICALLY 
R: = 16k, R. = 2.7 ko, T= 1.3 RC 


MONOSTABLE MULTIVIBRATOR 
NEGATIVE EDGE TRIGGERING 


TYPICALLY 
C, = 0.1 oF, R, = 1.2k9, R, = 1.0 ko 
~ Pulse Width = 50 ns + 3.15 x 10°C, 


CRYSTAL CONTROLLED 
MULTIVIBRATOR 


TYPICALLY 
R, = 16kQ, R, =2.7k0, C= 


ae 
1000 
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A.C. COUPLED DIGITAL AMPLIFIER 
WITH HYSTERESIS 


TYPICALLY 
Ri = 1.6kQ, R2 = 2.7 kQ 


DOUBLE-ENDED COMPARATOR 


Vou = Vrett < Vin < Vretz 


HIGH INPUT IMPEDANCE 
LINE RECEIVER 
(Positive Signals Only) 


12V 


9621 
DUAL-LINE DRIVER — 


FAIRCHILD INTEGRATED CIRCUIT. 


GENERAL DESCRIPTION — The 9621 was designed to drive transmission lines in either a differential or a 
single-ended mode. Output clamp diodes and back-matching resistors for 130 twisted pair are provided. The 
output has the capability of driving high capacitance loads. It can typically switch >200 mA during transients. 


TYPICAL DUAL IN-LINE PACKAGE 


Similar to 
JEDEC (TO-116) Outline 


FEATURES 


e CCSL COMPATIBILITY 

TRANSMISSION LINE BACK-MATCHING 
OUTPUT CLAMP DIODES — 

HIGH. CAPACITANCE DRIVE 

HIGH OUTPUT VOLTAGE 

MILITARY TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) = 
Storage Temperature “ —65°C to +150°C 


Temperature (Ambient) Under Bias ~— 55°C to +125°C 

Vcc, Pin Potential to Ground Pin | $3.8 Vt0o+8V 

Voltage Applied to Outputs a —2Vto+Voc, + 1V te ee 
Voc Pin Potential to Ground Pin | | Voc) to +15V oe 


practice for a conventional 020 linch diameter lead. . 


ORDER INFORMATION - 


Specify U6A9621XXX for 14 pin Dual In-Line Package or U319621XXX for 14 pin Flat Package where XXX is 
51X for the —55°C to +125°C temperature range, or 59X for the 0°C to +75°C temperature range. 


, 
015 8 
020 ~~ 370 -—--.260MAX—-— .370 + 

.250 .250 065 


SCHEMATIC DIAGRAM 


Voc, Vcc 


1.75k 


1.5k 
Fi a . % 
O—-K | : 


== 


MICONDUCTOR 
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ELECTRICAL CHARACTERISTICS — 
MILITARY TEMPERATURE RANGE —55°C to +125°C (UXX962151X) 


LIMITS 
SYMBOL NOTES | CHARACTERISTICS ag ext +25°C +125°C | UNITS] CONDITIONS & COMMENTS 
| MIN.| MAX. | ‘MIN. | TYP. | MAX. | MIN. MAX. 
Output Low Voltage 200 “400 mV lo, = 20 mA Veco, = 4.5V 
| Output High Voltage V : | Voc, = 4.5V 
Voc; = 10.8 V 
| 1 | Output “Short Circuit” = = 4. 
Current , 
Input Forward Current 1.15 1.8 Ve = OV Vec,; = 5.5 V 
| Veq, = 13.2V 
| Input Reverse Current 2.0 <1.0} 2.0 HA WV, = 5.5V Veco, = 5.5V 
Voc; = 13.2V 
Vour 2 Resistive ala V lo, = 2.8 mA Vec, = 5.0 V 
| ~ Low Voltage Vec2 = 12.0 V 
. Vour Resistive Output lon = 2 3MA = Voc, = 5.0 V 
High Voltage Vec2 = 12.0 V 
Voie Clamped Output —1.0 loo = —20mMA = Voc, = 5.0V 
Low Voltage Vec2 = 12.0 V 
Vouc Clamped Output 7.0 V lop = 20 mA Voc; = 5.0 V 
High da Vec, = 12.0V 
ene ae evswpy caret | i 
oa oy 
Voc, = 12.0V 
[ta | + frumonrime || pm 
elt amninteialtitiesctot an 
Vec2 = 12.0 V 
aad SN pf 
, Vie Input Low Voltage 1.3 15 | 1.0 0.7 V Vee; = 9.9 V 
Veco = 10.8 V 
at i Voltage 1.7 V Veco; = 4.5V 
Vec2 = 13.2 V 
NOTES 


(3) Tests output clamp diodes. . 
(4) With both sides loaded at Ta = -+125°C, maximum frequency — 500 kHz for Dual In-Line package (05a = 95°C/W) ‘or 300 kHz for Ceramic Flat Pak (ds = 165° C/W). 


| FAIRCHILD INTEGRATED CIRCUIT 9621 | 


SYMBOL NOTES | CHARACTERISTICS UNITS] CONDITIONS & COMMENTS 
[rin Tax [in [ve, Tmax | in, [max 
Vor Output Low Voltage 200 mV jlo, = 20 mA Voc, = 4.75V 
Vee = 1L4V 
Vou Output High Voltage 4.2 4.2 Vo Vlog = —20MA Vg, = 4.75V~ 
Voc = 1LAV 
les 1 | Output “Short Circuit” —300 Voc = 4.75V 
Current Voc, = HAV 
lot Output Low Current 75 | 200 Veco; = 4.75 V 
Voc) = 1L4V 
Input Reverse Current <1.0 10.0 LA - 5.25V 
Vec2 — 12.6 V 
| Vour Resistive Output V Voc, = 5.0V 
Low Voltage Vec2 = 12.0V 
Visa 2 | Resistive Output 4.2 V Veo, = 5.0V 
| | High Voltage Voc, = 12.0V 
Voic Clamped Output —1.0 | —2.0 V | Veco, = 5.0V 
Low Voltage | Vee, = 12.0V 
Vine | 3 | Clamped Output 7.0 Vlog =20mMA Veg, = 5.0V 
: ‘| High Voltage Veo: = 12.0V 
A 
rex | _[orammrome | foo] [os fo] [= [=] 
eek actickabadieialaiit > Meme 
a a 
~ duittimnolsiviat tia.” Soe. 
. Voc; = 12.0V 
a a ne ee ec 
Vi Input Low Voltage 1.3 15 | 1.0 07 | Vo Woe, = 5.25V 
: | Voc: = 12.6V 
Vig Input High Voltage 2.2 2.0 | 1.7 1.8 Vi Woe, = 4.75 V 
| Veo = AV 


(3) Tests output clamp diodes. . 
(4) Maximum frequency = 500 kHz with both sides loaded at TA=-+75°C for both Dual In-Line package and Ceramic Flat Pak. 


FAIRCHILD INTEGRATED CIRCUIT 9621 _ 


TYPICAL OUTPUT LOW TYPICAL OUTPUT HIGH ete 
CURRENT VERSUS . CURRENT VERSUS | LOGIC LEVELS VERSUS 
OUTPUT LOW VOLTAGE OUTPUT HIGH VOLTAGE AMBIENT TEMPERATURE 


«= TTT TTY 
ee TT 
L rl 


Soniietaci 


Pt worst | 


- = -100 ; 7 
: aaa em as = Ps 
: E ay = cc ecgee 
. = 3 CC, 
: 2 piicssesces 
x = -300 5 2.0 
; : mes é 
2 3-400 F 9 
a i cs 
7 ea ae Seas se os ps 
0 10 2003.0 5D -60 0 0 2 60 100140 
Vo, ~ OUTPUT LOW VOLTAGE - VOLTS Voy ~ OUTPUT HIGH VOLTAGE - VOLTS Ty - AMBIENT TEMPERATURE - °C 
SUPPLY CURRENT VERSUS SUPPLY CURRENT VERSUS 
SUPPLY VOLTAGE |. SUPPLY VOLTAGE SUPPLY CURRENT VERSUS 
INPUTS GROUNDED INPUTS OPEN SUPPLY VOLTAGE 


10 
V s 
er ; 


- SUPPLY CURRENT - mA 
- SUPPLY CURRENT - mA 


— SS pnd 
8 = 2 
Petes 
WORST CASE = 
0 
0 2.0 4.0 6.0 8.0 


Voc, ~ SUPPLY VOLTAGE - VOLTS Voc, ~ SUPPLY VOLTAGE - VOLTS Voc, ~ SUPPLY VOLTAGE - VOLTS 
CC) CC, CC, 


TYPICAL OUTPUT IMPEDANCE 


WITH BACK MATCHING SWITCHING TIME VERSUS SWITCHING TIME VERSUS 
RESISTORS TEMPERATURE ) TEMPERATURE 


w 
Qo 


Ww 
So 


— 
o.lUCUCOTUCO 


TIME - ns 


LS 

Le 
a 
se 


Py 
ERO | 


Fc ec 


0 0 
-10 -6.0 -2.0 0 2.0 6.0 10 -60 -200 0 2 60 100 140 ~60 -20 0 2 60 100 140 
Vout ~ OUTPUT VOLTAGE - VOLTS TEMPERATURE (°C) Ty ~ AMBIENT TEMPERATURE - C 


TIME - ns 


~_ 


MN 


lout ~ QUTPUT CURRENT - mA 


TYPICAL SUPPLY CURRENT 


VERSUS FREQUENCY SWITCHING TIME TEST CIRCUIT WAVEFORMS 
Vec, = 5-0V 
Vec, * lev | 
2 NO OUTPUT LOADING VIN Vout 
- DUTY CYCLE a Cr 
a 50% 
AMPLITUDE i L 
8 0-4V 


f - FREQUENCY - MHz 
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| FAIRCHILD INTEGRATED CIRCUIT 9621 | 


| DESCRIPTION OF REFLECTION DIAGRAM USAGE 
The reflections on any line may be found by using the following procedure: 

1. Draw the driver output characteristics for both the “high state” and the “low state” on an |-V graph in the same manner as the reflection 
diagram. : 

2. Draw the receiver input characteristic on the same graph. The two points of intersection of the receiver and driver characteristics are the two 
DC operating points. 

3. Choose to analyze either the reflections for the output going low or high. In the example chosen the negative transition is analyzed. 

4. Draw a line with a slope equal to the impedance of the line to be used, (Z, = 1002 in the example), from the “high state” operating point 
(labeled A on our graph) to the “low state” output device characteristic (B,). B, equals the conditions at the driver output immediately after 
turn-on. © 


5. Reverse the slope of Z, and sketch it from B, to the receiver input characteristic (C,). C, equals the conditions at the receiver when the 
wavefront B, first reaches it. 


6. By continuing this procedure of reversing the slope of Z, at each node all the reflections (B,, C,, B,, C,, B;, C,---By, Cy), where By is the 
voltage at the driver and C, is the voltage at the receiver, can be found. 


The same procedure is used to check the reflections when switching the output high. 


BACK-MATCHING, also referred to as reverse termination, offers several advantages to the user. It reduces the system power by not requiring the high 
current for resistive termination and it reduces the DC line losses because IR drops in the line become minimum. 
To back-match any line (output switching low): . . 

1. Measure the output resistance, Rout from the. “low state” operating point to B,. 

2. Subtract R,., from Z. (Rou; + Ry = 2). This value Ry ks is the required back- matching resistance. 

3. Place R,, in series with the output of driver. % | 

4. The reflections that occur on the line with Ry, inserted can be treated in the same manner as fhe: ae case. The results are B,’ and C,' and 

the receiver. will not see. any reflections. 


When, switching ‘the line differentially R,, + Rout = = ‘ole | The matched output characteristics of. the 9621 make it possible to , back- match erfectively and 
require analysis of switching only: one state. 


TYPICAL REFLECTION DIAGRAM? 


LOW STATE OUTPUT DEVICE 
CHARACTERISTICS 


TYPICAL RECEIVER | 
-LNPUT CHARACTERISTICS 


“ur OUTPUT CURRENT - mA 


ru ~ OUTPUT VOLTAGE = VOLTS 


* GRAPHICAL ANALYSIS 
First Presented by John B. James of |.C.T. (Eng.) LTD. 


REFLECTION TEST CIRCUIT , BACK MATCHING TABLE 


| when used 


differentially 


7§Q STRIPLINE (~27’] 


1000 
1202 


j 145 Q 
The reflections are two delay’s of the line wide. Rterm is the total impedance seen at the receiving end. 295 Q 


Ru = 0 agen aes 


2.0 V/Div. 
2.0 V/Div. 


200 ns/Div. 


Ry = 0 Riorm = 752 


Ry, = 62 2 Rieem = © 


2.0 V/ Div. 


_ 2.0 V/Div. 


200 ns/Div. 


200 ns/Div. 


AAQ 


9622 
DUAL LINE RECEIVER - 


A FAIRCHILD COMPATIBLE CURRENT SINKING LOGIC PRODUCT 


SENERAL DESCRIPTION — The 9622 is a dual line receiver designed to discriminate a worst case logic swing 

xf 2 volts from a + 10 volt common mode noise signal or ground shift. A 1.5 volt threshold is built into the TYPICAL DUAL IN-LINE PACKAGE 
lifferential amplifier to offer a CCSL compatible threshold voltage and maximum noise immunity. The offset ape a 

s obtained by use of current sources and matched resistors and varies only + 5% (75 mV) over the military 

and industrial temperature ranges. , 


[he 9622 allows the choice of output states with the inputs open without affecting circuit performance by 
ise of S3. A 130 terminating resistor is provided at the input of the each line receiver. An enable is also 
yrovided for each line receiver. The output is CCSL compatible. The output high level can be increased to 
+12 V by tieing it to a positive supply through a resistor. The outputs can be wire-OR’ed. 


~ 


FEATURES: 
» CCSL COMPATIBLE THRESHOLD VOLTAGE 

» INPUT TERMINATING RESISTORS 

> CHOICE OF OUTPUT STATE WITH INPUTS OPEN 
» CCSL COMPATIBLE OUTPUT | : : _ 4 
» HIGH COMMON MODE : | _ | | NOTES: 


7 Se 1. Leads are intended for insertion in hol n 
» WIRE-OR CAPABILITY . ; 7 ; .300"" denters: They are purposely shnaged with : 
; . . ; “positive” (.375) misalignment to facilitate insertion. 
» ENABLE INPUTS : : . 2. Board-drilling dimensions should equal your 
. ; octet tice f ( tional .020 linch ; 
» FULL MILITARY TEMPERATURE RANGE 4 : . Sees fen ee eed 
» 


LOGIC COMPATIBLE SUPPLY VOLTAGES 


FLAT PACKAGE _ 
— * TOP VIEW - 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature ae —65°C to +150°C 

Temperature (Ambient) Under Bias = 55°C to +125°C 

Vcc, Pin Potential to Ground Pin 7 —0.5V to +7V 

Input Voltage +15V 7 
Voltage Applied to Outputs for High Output State | —0.5V to +13.2V MO mags a ae 
Vee Pin Potential to Ground Pin —0.5Vto —12V eeU 20 
Enable Pin Potential to Ground Pin —0.5Vto +15V 


ORDER INFORMATION — pT , . 
Specify U6A9622XXX for 14 pin Dual In-Line package, U319622XXX for 14 pin Flat package where XXX is 51X 
for the —55°C to +125°C temperature range, or 59X for the o°c to +75°C temperature range. 


FAIRCHILD 


SEMICONDUCTOR 
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I R(ENABLE) 
| E(ENABLE) 
J F(+ Input) 
le(— Input) 


ViL(ENABLE) 


CHARACTERISTICS 


Output Low Voltage 
Output High Voltage 
Output Leakage Current 
Output Shorted Current 


Enable Input 
Leakage Current 


Enable Input 
Forward Current 


-+- Input 

Forward Current 

— Input 

Forward Current 
Input Low Voltage | 


Differential Input 
Threshold Voltage 


Common Mode Voltage 


Terminating Resistance 
5 V Supply Current 


—10 V Supply Current 
Turn-off Time 


Turn-on Time 


—55°C 
MIN. MAX. 


0.40 


LIMITS 


+25°C 


MIN. TYP. MAX. 
0.25 0.40 

3.0 3.3 
100 
—14 —2.15 —3.1 
2.0 
—0.96 —1.5 
—1.67 —2.1 
_187 22% 
14 1.0 
10 15 20 
—10 +12 +4410 
100 130 175 
13.7 229 
—6.5 —11.1 
38 «50 
35-50 


“Voice is a differential input voltage referred from A+ to A— and from B+ to B—. 


+125°C 
MIN. MAX. 


0.40 


2.9 


—13 —3.1 


SCHEMATIC DIAGRAM 
(LINE RECEIVER) 


UNITS 


ns 


ns 


CONDITIONS & COMMENTS 


Vep=—llV 
"Voce = 2.0V lo, = 12.4 mA 
Voc = 4.5V Vez = —9.0V 
"Voice = 1.0V low = —0.2 mA 
Veco = 4.5V Vep= —11V 
*Voipe = 1.0V Very = 12V 
Veco = 5.0V Vie = —10V 
*Voirp = 1.0V Veg = OV 
Voc = 4.5V Vep= —11V 
S; = 4.5V Ve =4.0V = 
Voc = 5.5 V Veg = —9.0V 
S,;=0V Ve = OV 
Voc = 5.0 V Vee = —10V 
— Input = Gnd Ve =O0V 
Veco $3 = 5.0 V Vee = —l0V 
+ Input=Gnd V,-=0V 


Voc = 5.0 V +10% 
Viz = —10V +10% 


Veco = 5.0V Vee = —10V 


"Voice = 1.0 Vor2.0V 


Vie = —11V 
S3, + Inputs = 5.5 V, — Inputs = 0V 
Veco = 5.5 V Vee = —11V 
S;, + Inputs = 5.5 V, — Inputs = OV 
Veco = 5.0V Veep = —10V 
Vin 0-3 V, R, = 3.9 kQ, ©, = 30 pF 
Veco = 5.0V Vee = —10V 


Vi 093.0 V, R, = 0.39 k2, C, = 30 pF 


LIMITS 


CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS & COMMENTS 
MIN. MAX. MIN. TYP. MAX. MIN. MAX. 
Vor  Qutput Low Voltage 0.45 0.25 0.45 0.45 V Voc = 4.75V Vee = —10.5V 
a opp =20V = Io, = 14.1 mA 
Von Output High Voltage - 2.9 3.0 3.3 29 V Veo =4.75V Vea = —9.5V_ 
| ne _ -t * "Voge = 1.0V lo = —0.2 mA 
loex Output Leakage Current 80 . . 100 200 uA Voc = 4.75 V Vee = —10.5V 
Re ’ Output Shorted Current —13 —3.1 —14 —2.15 —3.2 -—13 -—3.1 ~~ mA Vec = 5.0 V Vez = —10V 
la(ENABLE). Enable Input ; 7. 10 LA Veco = 4.75 V Vee = —10.5V 
~ Leakage Current = e ‘S3 = 475V. Vp = 4.0V 
Forward Current _ _ S,=0V Ve =O0V 
ae + input 26 167-24 —  ~23 mA Vee = 5.0V Veg = —10V - 
. Forward Current ro —Input=Gnd. V-=0V 
le(— Input) — Input | —2.9 — 1.87 —2.7 . —2.6 mA Veo, $;=5.0V V..=—10V 
Forward Current + Input = Gnd V-=OV 
ViL(ENABLE) Input Low Voltage | 1.2 14 1.0 0.85 V Voc = 5.0V +5% 
Vu, Differential Input 10 20 10 415 20 10 20 V Veco = 5.0 V 45% 
Threshold Voltage . 133 | Vee = —10V +5% 
Vou Common Mode Voltage —7.5 +12 +7.5 V Voc = 5.0V - Veg = —10V 
a 7 _ | : "Voice = 1.0 Vor 2.0V 
R i392 ; Terminating Resistance 91 130 185 | Q | 
ee 5 V Supply Current | 13.7 22.9 mA Veo =5.25V' Veg = —10.5V 
7 _ | , | | / S;, +Inputs = 5.25 V, —Inputs = 0V 
lee , —10 V Supply Current 6.5 —11.1 mA Veo = 5.25V Veg = —10.5V 
ao. 3 3 S,, +Inputs = 5.25 V, —Inputs = 0V 
teas. Turn-off Time _ 38 100 ons Veo = 5.0V  Vip=—10V 
| en te a "a Vin 0-43.0V, Ri = 3.9 kQ, C, = 30 pF 
tog Turn-on Time 85 100 ns Voc =50V Veap=—10V 


Viy O-43.0V, R, = 0.39 k®, C, = 30 pF 


*Voige IS a differential input voltage referred from A+ to A— and from B+ to B—. 


SWITCHING TIME TEST CIRCUIT WAVEFORMS 


tpd+ tpd— 
Lt 
it 
] 


STANDARD USAGE 
DRIVER SYSTEM RECEIVER SYSTEM 


~ ' LINE : 
! 
! ' 
! 


TYPICAL OUTPUT LOW VOLTAGE 
, VE | 


Voy ~ OUTPUT LOW VOLTAGE - mW 


- TURN ON TIME - ns 


tog- 


Vout ~ OUTPUT VOLTAGE - VOLTS 


RSUS 
OUTPUT LOW CURRENT 


Veg as =10V 


10 15 
‘Top - OUTPUT LOW CURRENT -mA 


TYPICAL Vout - Voire TRANSFER: 
CHARACTERISTICS 
NNN NNO We see 


wee bt NIT AI I 


vee @V INT TET TAI | 
pane |i te 
2.0 . 


Voge 7 DIFFERENTIAL INPUT VOLTAGE - VOLTS 


TURN ON TIME VERSUS 
AMBIENT TEMPERATURE 


TYPICAL | 
Load B} = 6] | 


T, ~ AMBIENT TEMPERATURE - =¢ 


Voyt ~ OUTPUT VOLTAGE - VOLTS Voy OUTPUT HIGH VOLTAGE - VOLTS 


tod TURN OFF TIME ~ ns 


TYPICAL OUTPUT HIGH VOLTAGE 
VERSUS); 
OUTPUT HIGH CURRENT 


-1.5 “2.0 9 -2.5 -3.0 


Igy ~ OUTPUT HIGH CURRENT - mA 


TYPICAL OUTPUT VOLTAGE 
VERSUS 
COMMON MODE VOLTAGE 


=20 -12 
Vom - COMMON MODE VOLTAGE - VOLTS 


TURN OFF TIME VERSUS © 
AMBIENT TEMPERATURE 


80 FLOAD B: Ry = 3.9k2 Ch = 30pF V, =5.0V 
= 2000 C, = SOpF V, = 3.0V 


20 0 2 60 100 140 
Ty ~ AMBIENT TEMPERATURE - °C 
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“4.0 0 4.0 12 0 


Vout ~ OUTPUT VOLTAGE - VOLTS 


TWN - INPUT CURRENT - mA 


Pr ~ POWER DISSIPATION ~ mW 


LOGIC LEVELS VERSUS 
AMBIENT TEMPERATURE 


TYPICAL Voy @ Igy = -0.2mA 


TYPICAL V,, @1o, = 12.4mA 
0 ae a Gn a a 
60-40 -20 0 20 4 60 80 100 120 140 


Ty * AMBIENT TEMPERATURE °C 


INPUT CURRENT VERSUS 
INPUT VOLTAGE 


4.0 e 
ieee a ie 
cee 

eso |-| | | jempu| (QA 


as 
CCT NAT 
BV, disill 
4ue8 


Vi > INPUT VOLTAGE - VOLTS 


POWER DISSIPATION VERSUS 
AMBIENT TEMPERATURE 


og (sO eC 
Sa eee 


T, ~ AMBIENT TEMPERATURE - °C 


9624 - 9625 


DUAL CCSL, MOS INTERFACE ELEMENTS 


FAIRCHILD INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The 9624 is a dual two-input CCSL compatible interface gate specifically designed 
to drive MOS. The output swing is adjustable and will allow it to be used as a data driver, clock driver or 
discrete MOS driver. It has an active output for driving medium capacitive loads. 


The 9625 is a dual MOS to CCSL level converter. It is designed to convert standard negative MOS logic levels 
to CCSL levels. The 9625 features a high input impedance which allows preservation of the driving MOS 
logic level. 


Both the 9624 and 9625 are sain in the 14-pin ceramic Dual In-Line package and the 14 x 14 Flat Pak. 


FEATURES — 


© CCSL COMPATIBLE INPUTS /OUTPUT 
e MOS COMPATIBLE OUTPUT ENTS 
e LOW POWER 


ABSOLUTE MAXIMUM RATINGS bei which the useful life may be impaired) 


Storage Temperature — —65°C to +150°C 
| Temperature (Ambient) ‘Under Bias —55°C to +125°C 
Voc Pin Potential to Ground Pin Vpp to +10 V 


Voltage Applied to Outputs for high output.state (9624) 
Voltage Applied to Outputs for high output state (9625) _ 


Vpp to +Vec value 


Input Voltage (D.C.) (9624) —0.5 Vto +5.5V 
Input Voltage (D.C.) (9625) | Voc to Vpn 
Vop Pin Potential to Ground Pin —30 V to +0.5V 
Vpp Pin Potential to Tap Pin (9624) —30 Vito +0.5V 
Vrap | Veo + 0.5V 


ORDER INFORMATION 


Specify UGA9624XXX and U6A9625XXX for 14-pin TO-116 Dual In-Line package or U319624XXX and U319625XXX 
for 14-pin Flat Package where XXX is 51X for the —55°C to +125°C temperature range, or 59X for the 
0°C to +75°C temperature range. 
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TYPICAL DUAL IN-LINE PACKAGE 
In Accordance With 
JEDEC (TO-116) Outline 


1. Leads are intended for insertion in hole rows on 
.300” centers. They are purposely shipped with 
“positive” (.375) misalignment to facilitate insertion. 

2. Board-drilling dimensions should equal your 
practice for a conventional .020 linch diameter lead. 


14-PIN FLAT PACKAGE 


‘TOP VIEW 


FAIRC I= HIL_D 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


TABLE |— — 
ELECTRICAL CHARACTERISTICS Ve = —55°C to 4125°C, Veo =5.0V 10%) 


SYMBOL 


- LIMITS 
CHARACTERISTICS +25°C +125°C UNITS CONDITIONS 
— MIN. TYP. __MAX. es 


Volts 


Vous Output High Voltage 


Von2 Output High Voltage 


oy = 10 oA 
Vee = 5.5 V, Vpp = —20V, = 
Inputs at threshold voltages (V,,) ig =—10uA © 
Veo =4.5V, Io, = 10 mA, Vpo = = —1lto —28V 
@Vin OS Mine < Vec 


Volts |Guaranteed input high 
= ‘threshold for all inputs 


=55V — 


Output Low Voltage 


Input High ere 


Input Low Voltage Volts | Guaranteed input low 
threshold for all inputs 


Current | 
Current Vop = —28V, Voy; = OV 
Circuit Current Vop = AHLLY, Voyp = mV 
pe 4 
ie 


tae = —11to—28V 
Veo = 5.5 V, Vp =4.0V 


Vop = —11 to —28 V 
Voc = 5.5 V, Vizp = OV 


I MAX Max. Current 


Switching Speed 
Switching Speed 


Note 1: Max = Vp, +1.0 V over Temperature Range 
Typ = Vpn +0.2 V over Temperature Range 


< O- 


SCHEMATIC DIAGRAM 


dkQ 


Wi ne 
30——1¢ S}—o 11 
50 —k¢ y}+—0 9 
40 010 
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TABLE I! — 
ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Voc = 5.0 V +5%) 


LIMITS 
a ae +25°C UNITS CONDITIONS 
| MIN. MAX. | MIN. TYP. MAX. 


SYMBOL CHARACTERISTICS 


OHI Output High Voltage Volts 


+3.25 +3.75 


ie sa 10 is 
Inputs at threshold voltages (V,, or V,,,) 


$3.25 Volts 
nee ue Yoo = —11 to —28¥ | 


See Note 1 Volts 
threshold bor all inputs 
threshold for all inputs 


+3.25 


Output High Voltage 


OH2 


"Output Low Voltage 
mT High Voltage 
Input Low Voltage 


Current 
ahi a 

Current 

Circuit Current 


Voc = 5.25 V, Vp = 0.45 V 


Voc = 5.25V, Va =45V 


Veco = 5.25 V, Vrzp = OV 

Vop = 28 V, Voyr = OV 

Voc = 4.75V, Vi,p = OV, V,, =0V 
Vop = —1LV, Voy = —LIV 

Voc = 5.25V, Yoo =- —15V, Vi,p=O0V 


Input sl | 
np Open 


Ive Voc Supply Current +} 
a 


Seton Speed 


Note 1: Max = Vp, +1.0 V over Temperature Range 
Typ = Vpp +0.2 V over Temperature Range 


Vec = 5.0 V, See Figure 2 


mm 

x< 
_ 
w 
No 


= : 


ELECTRICAL CHARACTERISTICS ¢ 9624 


THRESHOLD VOLTAGE VERSUS 
AMBIENT TEMPERATURE 


3.0 


THRESHOLD VOLTAGE - VOLTS 
oS : 


“55-35 0 53 50 7 100 18 
Ty ~ AMBIENT TEMPERATURE - °C 


POWER DISSIPATION VERSUS 
sable TEMPERATURE — 


8 & 


POWER DISSIPATION - mW PER GATE 
PS 


“236 0 5B 50 75 00 18 
aa AMBIENT TEMPERATURE - °C 


TYPICAL OUTPUT CURRENT 
VERSUS OUTPUT VOLTAGE 
(LOW STATE) 


250 


a 
Eel 
ie 
ie 
La 
Ca 
ea 
ad 


UTPUT CURRENT - mA 


8 


lo, 7 9 


-3 -l2 “ll -0 «=-9.0 -8.0 -7.0 -6.0 
Vo ~ OUTPUT VOLTAGE - VOLTS 


TYPICAL SWITCHING TIME 
VERSUS LOAD CAPACITANCE 


8 


S 


§ 


C, - LOAD CAPACITANCE - pF 
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TYPICAL OUTPUT CURRENT 
‘VERSUS OUTPUT VOLTAGE 
(HIGH STATE) 


0 
See 
E IN 
oe ATT 
-10 bs 


| oy - OUTPUT CURRENT - mA 
4 in 8 


Voy 7 OUTPUT VOLTAGE - VOLTS 


SWITCHING TIME VERSUS 
AMBIENT TEMPERATURE 


} 


| 


th AMBIENT TEMPERATURE - °C 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 
9624 


rn . 
a a | Vn 


PULSE GENERATOR | ) OUT 


REP RATE = 500 kHz 
AMPLITUDE = 3 V | 
PULSE WIDTH = lus 
t,t, < 10 ns 


ae Vout 


tests | CONDITIONS — | 


Ta Vec Vpp Tap 
C) (Volts) (Volts) Voltage | 


tw] 
| 
 — 
an 
= 
—~" 
| 
| 
t-— 
oo 


LOADING RULES: 


9625 


SEE NOTE 1 SEE NOTE 2 


*The extender pin allows the number of inputs to be extended by adding diodes or the DTuL 933 extender. 


Note 1: Fan out into MOS is limited only by MOS leakage currents. 


APPLICATION: 


| CCSLLoGiC | | MOSLOGIC | ; CCSLLOGIC | 
| 

| 
| 


| 

| 

| i | 

— i) 149624 | | 49625 | | 
| 

_ 


CLOCK DRIVING (using a high capacitance drive scheme) 


TYPICAL SWITCHING TIMES 
VERSUS LOAD CAPACITANCE 


s 


= =a }+— DELAY TIME 


a 
tn = 

<= 

| | 
I 
SWITCHING TIME ns 

88 8 


¥,9624 a—to—w| |<+— RISE TIME a 

V = 5V 90% 60 

cc Vout = r) 

Von -21V FDHG OR . 10% _ 
a? aces | pete 0 200 400 600800 1000 


CAPACITIVE LOAD - pF 
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TABLE Ill — 


ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vo, = 5.0V + 10%) 


CHARACTERISTICS 1 units. | CONDITIONS | 
Output High Voltage 2 : | Volts | Veg =4.5V, Io = —60 HA’ 
; Vpp al —11 V 
oe = 8 a Inputs at threshold voltages (V,,,) 


Output Low Voltage | Voc = 5.5V, Io, = 1.5 mA. 
| Voc = 4.5V, Io, = 1.2 mA 
Inputs at threshold voltages (V,, ) 
| Guaranteed input high 
| threshold for all inputs 
| Guaranteed input low 
threshold forall inputs 


Input open or.gnd— ° 


See Figure 4 
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TABLE IV — 


CONDITIONS 


Voc = 4.75, loy = —60 HA 
Vop = —11V. 
Inputs at threshold voltages (V,,,) 


Veo = 4.15 V, lo, = 1.33 mA 
Inputs at threshold voltages (V,,) 


threshold for all inputs 
| threshold for all inputs 

Voc = 5.0V, Ve = —3.0V, Vpp = —13V 
Veo = Veg, = 4.75 V, Vop = —13V 
Veo = 5.25V, Voy = —15V, V,, =—10V 
Veo = 5.25V, Vpp = —15V, Vy = OV 
Voc = 5.5 V, Vop = —15V 
Input open or gnd 
Voc = 8.0V, Vop = —20V, Vin = OV 
Veo = 5.0V, Vo-p = —13V 
See Figure 4 7 


THRESHOLD VOLTAGE VERSUS } POWER DISSIPATION VERSUS SWITCHING TIME VERSUS 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE 
60 


TT [xy Taeestoo | |_| Pe ele ts 
Ssnneaeese ; 


: hel 
8.0 = a4 y 
: ce ee ee ee z 
a 
> | | frvew, taresnou] | x 7 = 
4-60 |}—o= 7a ia é ve = 
| N POWER 
= Ces TYP Vin THRESHOLD = Cas ee es = 
3 ma aa S | IVP OFF POWER | | = 
S40 é Lae 2 me 
er : a 
: = 
2.0 rey & | 


35 +35 0 & 50 %7 100 18 


T, ~ AMBIENT TEMPERATURE - °C 


Ta, ~ AMBIENT TEMPERATURE - °C a AMBIENT TEMPERATURE - °C 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 


REP RATE = 500 kHz 
AMPLITUDE = —10V Vec 
PULSE WIDTH = 1.0 us ° 
t,, t; = 20 ns 


PULSE 
GENERATOR 


TESTS CONDITIONS 


(°C) | (Volts) (Volts) (kQ) 


[se [so | 3 | 36 


CuL 9958 
DECADE COUNTER 


COUNTER MICROLOGIC® INTEGRATED CIRCUITS 


GENERAL DESCRIPTION - The CyuL9958 is a complete Decade Counter consisting of four 
cascaded binary triggered flip-flops modified by a feedback loop to count in the familiar 
| : ae ICA 
8-4-2-1 code. Provision is made for clearing and presetting any one of the possible decimal Ba behing donc ig = 


_ states. The monolithic structure employs only resistors and transistors and is manufactured 


40 
335 


with Fairchild Planar* Epitaxial process to assure maximum performance and reliability. 


The Decade Counter is designed to operate in the 0° to +75°C temperature range with nominal 
power supply voltage of 3.3 to 5.5 volts. It is also available in the -55°C to +125°C tem- 
perature range with power supply voltage of 4.0 to 4.4 volts. | 


The Cy.L9985 is available in the hermetically sealed 14 pin Dual In-line ceramic package, and 
_in the 8 pin modified TO-5 metal can. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


' Storage Temperature -55°C to +150°C 
Voltage at pin 7 (0°C 14 on Dip (0°C to +75°C) +6.0 V > 
Count Input Pin Voltage | +4.0 V, -2.0 V sieiceissidts cualhactene ake: 
Reset Input Pin Voltage 44.0 V, -2.0 V Lands are gud-plated Kovr. 
Current into Each Output Terminal | +5.0 mA id cana 


(PRODUCT CODE: U5B995879X) 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Parameter Min, Typ. Max. Units Conditions 


TYPICAL DUAL IN-LINE PACKAGE 


Supply Voltage 


Count Input- Low | 0.45 V | 
Count Input-High 1.2 V 

Count Input Pulse Width-High 150 ns : 

Count Input Slope-Positive Going 1.0 V/ us 

Maximum Count Input Frequency 2.0 MHz 

Reset Input-Low © 0.45 V 

Reset Input-High 1.2 V 

Output- Low . | 0.35 V lout = 0.4 mA Voc = 4.0 V 

Output-High | 1.4 V Tout = -0.7 mA Vac = 3.6 V 

Power Consumption | | | 140 : mW Vo c = 4.0 V 

Count Input Impedance.  - 2kQ in series with a transistor base-emitter diode NOTES; sata ttat ats ; 
Reset Input Impedance 300 @ in series with a transistor base-emitter diode rpc sipped wit postive" 380) mealgnment elite aeton 


2. Board-drilling dimensions should equal your practice for a conventional .020 
inch diameter lead. , 


Maximum Delay from Count Input = 300 ns (Load: 2k parallel with 50pF from each 
to Ze Output (count 7 to 8) | 


(PRODUCT CODE: U6A995879X) 


output to ground) 


-*Planar is a patented Fairchild process. 
NOTE: 


(1) These ratings are limiting values above which serviceability of unit may. be impaired. 


-AIR CHILD 


SEMICONDUCTOR 
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RESET/PRESET | 


The circuit is reset to count 0 (all outputs high) with a high level at the reset input pin. 


To preset an arbitrary count: 


1. Reset to count 0 and then return the reset pin to a low level. 


2. Ground (below 0.45 V) the appropriate outputs. 


TO-5 CONNECTION DIAGRAM 


(Top View) 


a 


24 +Vcc 


22 - RESET 


2} COUNT 


14 PIN DUAL IN-LINE 
CONNECTION DIAGRAM 


(TOP VIEW) 


Zg 
Z4 

Zo . 
v4 I 


GND 


TABLE OF OUTPUT STATES | 


OUTPUT WAVEFORMS 


V/div 


2 


lus/div 
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Vy,qq 7 INPUT CURRENT - mk 


- OUTPUT LOW VOLTAGE - MV 


SCHEMATIC DIAGRAM 
BLOCK DIAGRAM OF DECADE FLIP-FLOP 


TYPICAL ELECTRICAL CHARACTERISTICS 


COUNT INPUT | RESET INPUT 
CHARACTERISTIC - CHARACTERISTIC 
0.5 ‘ 
0.4 
a 
0.3 z 
0.2 : 
os 0.4 // 
0.1 - 
eee ec aan an 
ea 2eeSeee a 
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 ; 7 0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 
Vin ~ INPUT VOLTAGE - V . VIN - INPUT VOLTAGE - V 
OUTPUT CHARACTERISTICS | POWER SUPPLY CURRENT 
(OUTPUT LOW) VERSUS SUPPLY VOLTAGE 


44 


8 


- POWER SUPPLY CURRENT - MA 


lec 


22 


5 


4.4 
Voc ~ SUPPLY VOLTAGE - VOLTS 


lour > SINKING CURREN 
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LOADING RULES | 
DRIVING DEVICE : 


CuL 9958: 


Zi) 


Industrial Range 


AT V 


cc OF 


3.3 Min. 
3.3 Min. 


4.0 Min. 
4.0 Min. 


4.0 V Min. and one 390 2 current limiting 
resistor in series with each output 


4.0 V Min. and one 330 current limiting 
resistor in series with Zs output 


3.3 Min. 
3.3 Min. 


4.0 Min. 
4.0 Min. 


4.0 Min. and one 3302 current limiting 
resistor in series with each output 


4.0 Min. and one 2702 current limiting 
resistor in series with Ze output 


Milliwatt RTL: 3.6 V +10% 
Industrial Range RTL: 3.6 V + 10% 
Industrial Range DTL 4.5 Min. 
6k Family: 
Industrial Range DTL 4.5 Min. 
2k Family: 
Cul 9958 FAN-OUT VERSUS Vcc 
AND SERIES LIMITING RESISTORS 
21,29,24 % 
ava 
7 
a3 <5 |inpusTRIAL 
vy |/7{| wh LOADS 
390 Par tre 
Lf 7 
SERIES Zo) SERIES 
LIMITING 560 / 37 LIMITING 
RESISTOR 74 RESISTOR 
750 BOON 
7 
/ 7 
0 ye aes 
/ ‘ 
33| bs) bs] [so] bs 
MIN Voc 
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CAN DRIVE 


1 CyL 9959 


1 Cy L9959 plus 1 Cul 9958 
Count Input | 


2 C pL 9959 


270 


330 


390 


560 


2 CuL9959plus 1 CuL 9958 
Count Input . 


4 CuL 9959 


4 CuL9959plus 1 CuL 9958 
Count Input 


1 CuL 9960 


1 CuL9960plus 1 CuL 9958 
Count Input 


2 CuL 9960 


2 CuL9960plus 1 CuL 9958 
Count Input 


5 CuL 9960 


5 CuL9960plus 1 C uL 9958 
Count Inputs 


1 C pL9958Count Input 


6 Cy.L9958Count Inputs, or 1 CuL 9958 


Reset Input 


1 CuL9958Count Input 


3 Cu.L9958Count Inputs, or 1 CuL9958 


Reset Input 


Z 
, / FANOUT 


7614 IN 
Z_\.2 |AINNDUSTRIAL © 
4 //| ut LOADS 


/ 
12\) 
/ 


53] Bs) Be bo 45 


MIN Voc 


— CplL9959 
BUFFER - STORAGE ELEMENT 


COUNTING MICROLOGIC ® INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — TheCuL 9959 Buffer-Storage unit consists of four gated-latch circuits, 
and a common gate driver, diffusedinto a single silicon substrate. Information which is present 
at the four data inputs enters the latches throughout the interval of a load command applied to the 


gate input terminal. With gate high, infor mation is stored until a subsequent load command 


permits a change. - oe 

The unit has eight. output terminals (both true and complement for each storage position). 
RULES FOR USE OF C,L9959 | 

The principal intended use of the CuL9959 is with industrial and ground support systems, with 
operating Voc from 3.3 to 5.0 volts, and from 0°C to +75°C ambient temperature. This temp- 
erature range may be extended to -55°C by raising minimum Voc to 4.0 Volts or it may be 


to 4.4 Volts. 


extended to +125°C by lowering maximum Vo C 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Storage Temperature -55°C to +150°C 


Supply Voltage (0°C to +75°C) 6.0 V 
‘Gate Input and Data Input Pin Voltage +4.0V, -2.0 V 
Current into Each Output Terminal +15 mA 


Voltage Applied to an Output Terminal +6.0 V, -0.3 V 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


| Characteristic Min. Typ. Max. Units 
Supply Voltage 3.3 3.8 5.0 V 
Power Consumption ee > 3) mW Vac: 
Power Consumption | 135, mW Vac 
Gate Input High 1.1. V 
Gate Input Low 0.5 V 
Data Input High 1.0 - Vv 
Data Input Low 0.5 V 
Output Low 0.4 V | ane 
Output Low 0.6 Vv lour 
Load Current -0.4 mA Vout 
Max. Sampling Rate >5.0 MHz 
Sampling Pulse Width (Gate) 100 ns 


NOTES: 


(1) These ratings are limiting values above which severiceability of unit may be impaired. 
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A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


PHYSICAL DIMENSIONS 
Cyl PACKAGE OUTLINE 


300 
[*t.010 es 


.350 MAX.—> 
NOTE ee 


Le-.020 MIN. 


TYP. 


NOTES: 
1. Leads are intended for insertion in hole rows on 
.300" centers. They are purposely shipped with 
“positive” (.350) misalignment to facititete insertion. 
2. Board-drilling dimensions should equal your 
practice for a conventional .020 linch diameter lead. 


Conditions 

3.8 $V Gate High 

3.8 V Gate Low 

3.0 mA , Voc = 5.0V 
10 mA 

1.5 v.53 Vac = 3.3V 


TRUTH TABLE 


H = HIGH 

= LOW 
Q = THE STATE ASSUMED PRIOR 
TO ''GATE HIGH” IS MAINTAINED. 


16 PIN 
DUAL IN-LINE PACKAGE 
(TOP VIEW) 


GAS FILLED 
READOUT 


COMPLEMENTARY 


Cpl9959 
GATE © | 1-2-4-8 OUTPUT 
lif © CARRY 


e 
ae eee 


RESET o 
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SCHEMATIC DIAGRAM OF BUFFER STORAGE UNIT 
_ ._ gmg 3 _ I - 


Za 


Vcc ° 


1k 'g0.5k 


GND 


PROPAGATION DELAY 


4.0 V 
| 1.5k 2 
7, Vcc 
, | 7 GATE —o 
| CuL9959 - = 
J 1.5k 
cnn 'b 'c la 
Tf | Ss 
20V ‘TEST POINT 


Delay from data Input to Output (Gate — 


input low) | - Delay from Gate Input to Output » 


Gate 


1V/Div 
1V/Div 


50 ns/Div 50 ns/Div 
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TYPICAL ELECTRICAL CHARACTERISTICS 


DATA INPUT CHARACTERISTIC 


ViN - Volts 


GATE INPUT CHARACTERISTIC 
1.0 


LOADING RULES FOR CypL9959 


Driving Device 


9959 
9959 
9959 
9959 
9958 
Full Range Low Power RTuL 


Industrial Range Low Power RTyuL 


Full Range RTywL 

Industrial Range RTwL 
Full Range DTuL 

6 K Family 7 


Full Range DTyL 
2K Family 


*See Low Power RTuL data sheet for details. 


OUTPUT CHARACTERISTIC | 


.. TRANSFER CHARACTERISTIC : (OUTPUT LOW) 
4 


- VOLTS 


Vout 


3.3 to 5.0 V 
3.3 to 5.0 V 
3.3 to 5.0 V 
3.3 to 5.0 V 
3.6 to 4.0 V 


4.0 V Min. * 
at -55°C 


3.6 Vil0% 


3.0 + 10% 


8,6 410% 
* 4.5.V Min. 


4.5V Min. 


0.5 1.0 1.5) 2.0 
Vine Volts 


four =" 
OUTPUT CHARACTERISTIC 
TRANSFER CHARACTERISTIC. (OUTPUT HIGH) 


"Vy > VOLTS 


Can Drive: 


9960 inputs ts 
Low Power RTuL loads 
RTwL load 
DTuL loads 
2 9959 data inputs 
9959 data inputs or | 9959 gate input 


, 9959 data inputs 
9959 data inputs or 3 9959 gate inputs 
9959 data inputs or 5 9959 gate inputs - 
9959 data inputs or 1.9959 gate input 


9959 data inputs or 2 9959 gate inputs. 
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CuL9960 


DECIMAL DECODER/DRIVER 


COUNTING MICROLOGIC® INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The Cul 9960 Decoder/Driver is a monolithic silicon circuit 
which accepts 1-2-4-8 binary coded decimal inputs at integrated circuit signal levels and pro- 
duces ten mutually exclusive outputs which can directly control the ionizing potentials of 
many gas filled cold cathode indicator tubes. The CuL 9960 is designed specifically for use 
with the CuL 9958 Decade Counter or CuL 9959 Buffer-Storage, but can be used with other 
integrated circuit types. Only true values are required as inputs thereby simplifying the con- 
nection with counters or other information sources. | 


RULES FOR USE OF CuL 9960 

The principal intended use of the CuL 9960 is with industrial and ground support systems, 
from O°C to 475° C ambient, and with operating Vcc from 3.3 to 5.5 volts. The lower limit 
of the temperature range may be extended to —55°C by raising the minimum Vec to 4.0 volts. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Storage Temperature —55°C to +125°C 
Operating Temperature _ = 7 0°C to +75°C 
Supply Voltage (O°C to +75°C) 6V 
Input Voltage / we tee he OR a AN ~2V 
lot Current into each Output Terminal (In the ON ey | | -15mA 


lou Current into each Output Terminal (In the OFF State) (Notes 2 and 3) -0.6 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
Symbol Characteristic 


Power Supply (Note 4) 
Power Consumption 

Input High 

Input Low 

ON Output Voltage (Note 2) 
OFF Output Voltage 

OFF Output Leakage Current 


NOTES: 


(1) These ratings are limiting values above which seniiceavility of unit may be impaired. 


PHYSICAL DIMENSIONS 
_ CyL PACKAGE OUTLINE 


.350 MAX.» 


NOTE (1) 


TYP. 


NOTES: 

1. Leads are intended for insertion in hole rows on 
.300” centers. They are purposely shipped with 
‘positive’ (.350) misalignment to facilitate insertion. 

2. Board-drilling dimensions should equal your 
practice for a conventional .020 linch diameter lead. 


PRODUCT CODE: U6B996079X 


Test Conditions 


Vee = 4.0 V Input High 


Vin = 1.0 V, lo. = 3 mA 
7 lor = 0.2 mA 
Vour = 50 V 


(2) Outputs in the OFF state Must not be left floating, they should be tied to Voc through 10 kQ if hays are not connected to the cathodes of a readout tube. 


(3) Total current through all 9 outputs in the OFF state must not exceed 1.5 mA. 
(4) For operation using gas filled readout tubes requiring 6 to 1OmA ON current, Voc Min. = 4.0 V. 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


4-31 


-AIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CANERA AND INSTRUMENT CORPORATION 


INPUT CHARACTERISTICS 


"Vin - VOLTS 


“TYPICAL ELECTRICAL CHARACTERISTICS 


ON OUTPUT CURRENT OFF OUTPUT CURRENT 


Io, - ON OUTPUT CURRENT - mA.” 


0 05 10 15 


VERSUS OUTPUT VOLTAGE 


VERSUS OUTPUT VOLTAGE 


10H - OFF OUTPUT CURRENT - pA 


20. 25 | 0 2 40 «60 °° 80 


VoL - OUTPUT VOLTAGE -VOLTS — . "Voy - OUTPUT VOLTAGE - VOLTS 


TRUTH TABLE 


With the coding shown in the table only one of the outputs will be low or On at any time. 


16 PIN DUAL IN-LINE PACKAGE 


(Top 


View) 
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| BLOCK DIAGRAM 


Zo 21 2Z2 23 Z4 «25 2627 «ZBg «Zag 


5 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 


-> 
> 
> 


DECODER 
MATRIX | 


> 


ee ree RR NT SN ee NTIS Ree | 


FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUIT —CyL9960 


TYPICAL APPLICATIONS 


GAS FILLED GAS FILLED 
READOUT READOUT 
Ving CyL9960 
lif 2 CARRY 

COMPLEMENTARY 

1-2-4-8 OUTPUT Reape 

INPUT 
CARRY ae 


* The CuL9960 is suitable for driving all commercial available numeric gas filled readout tubes in which ON 
Cathode current does not exceed 10mA and total OFF Cathode leakages do not exceed 1.5mA. 
The Values of +V and R may be chosen following the readout tube manufacturers’ specifications. 


LOADING RULES FOR C.L9960 


Driving Device ; At Vcc of 

CuL9959 3.3 to 5.5V 2 CuL9960 inputs 

CuL9958 3.3 to 5.5 V 1 CuL9960 plus 1 CuL9958 
| Count Input 

Industrial Range Milliwatt RTL 3.6 V +10% | 1 CuL9960 

Industrial Range RTL 3.6 +10% | 6 CuL9960 

Industrial Range DT ul bake | 4.5 V Min. ; 1 CuL9960 

6K Family — ; | 

Industrial Range DTyL OO 4.5 V Min. 3 CuL9960 


2K Family. 
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CyLl9989 © 
-4-BIT BINARY COUNTER 


COUNTING MICROLOGIC® INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The CuL9989 is a Ripple Counter using 8421 binary weighted count sequence 
consisting of four cascaded binary triggered flip-flops. Provision is made for clearing and pre-setting any one PHYSICAL DIMENSIONS 
of the possible binary states. The monolithic structure employs only resistors and transistors and is manu- (TO-99) 


-factured with Fairchild Planar® Epitaxial process to assure maximum performance and reliability. 


The CuL9989 counter is designed to operate in the O°C to 75°C temperature range with nominal power 
supply voltage of 3.6 to 5.5 volts. 


The CuL9989 is available in the hermetically sealed 14 pin Dual In-Line ceramic package (TO-116), and in 
the 8 pin modified TO-5 metal can (TO-99). 


“8 Leads —> ‘ 
019 


O16 


ABSOLUTE MAXIMUM RATINGS (above which useful life may be impaired) 


Storage Temperature —55°C to +150°C 

Voltage at pin 7 (0°C to +75°C) (TO-99) +6.0V 

Count Input Pin Voltage +4.0V, —2.0V 

Reset Input Pin Voltage - . +4.0V, —2.0V Te MCT ee eae 
Current into Each Output Terminal +5.0 mA | eaters Gud buted koa 


Package weight is 0.95 grams. 


(PRODUCT CODE U5B998979x) 


ELECTRICAL CHARACTERISTICS (0 - 75°C Free Air Temperature unless otherwise stated) 


PARAMETER UNITS} CONDITIONS 


Supply Voltage—V.. See Loading Rules 
Power Dissipation Voc = 9.9 Volts, 25°C 
Power Dissipation Voc = 4.0 Volts, 25°C 
Count Input—Low—V,, 793°C 
Count Input—High—V,,_.. : 25°C 
Count Input Current 29°C, Vinc = 1.2 Volts 
Count Input Pulse Width—High 25°C 
Count Input Slope—Positive Going 25°C 
Max. Freq. of Input Count Pulses Z,, Z,, Z,, One Standard Load 
Z,, Two Standard Loads 
Reset Input—Low—V,, . 75°C 
Reset Input—High—V,., 25°C 
Reset Input Current ; 25°C, Vig = 1.2 Volts 
Reset Input Pulse Width—High Z,, Z,, Z,, One Standard Load 
Z,, Two Standard Loads, V., = 5.5 Volts 
Output—Low—V,,, S {Voc = 5.5 Volts, Ig, = 0.4 mA Load 
Output—High—V_,, : Voc = 3.5 Volts, Io,, = —0.7 mA 
Max. Delay From Count Input Voc = 4.0 Volts, Z|, Z,, Z, One 
To Z, Output Standard Load, Z,Two Standard Loads 25°C 


TYPICAL DUAL IN-LINE PACKAGE 


(TO-116) 


j-—.350 MAX.—=}—NOTE 1 


1. Leads are intended for insertion in hole rows on .300” centers They are 
purposely shipped with 'positive’’ (.350) misalignment to facilitate insertion. 


2. Board-drilling dimensions should equal your practice for a conventional 020 
inch diameter lead. 


(PRODUCT CODE U6A998979X) 


*Planar is a patented Fairchild process. 


SEMICONDUCTOR 
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FAIRCHILD COUNTING MICROLOGIC® INTEGRATED CIRCUITS CuL9989 — 


SCHEMATIC DIAGRAM 


O ZI O Z2 O Z4 Z8O 


© COUNT RESET 


LOGIC DIAGRAM 14 PIN DUAL IN-LINE TO-99 CONNECTION DIAGRAM 
CONNECTION DIAGRAM 
(Top View) (Top View) 


GND 


TABLE OF OUTPUT STATES INPUT/OUTPUT WAVEFORM 
COUNT (H = High, L = Low) 


0123 4 5 6 7 8 9 10 11 12 13 14 15 
ZeHL HL HLH LHL A EL A EL HL; 
Z HH LEH HL LHHE LAA 27 
Z, HH HHL LEL EH HH HELL ELL 
Z, H H H H H H HHLELLLEELE LL 

RESET /PRESET 


The circuit is reset to count 0 (all outputs high) with a high level at the reset input pin. 
To preset an arbitrary count: 
1. Reset to count 0 and then return the reset pin to a low level. 


2. Ground (below 0.45 V) the appropriate outputs. 
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POWER SUPPLY CURRENT 
VERSUS SUPPLY VOLTAGE 


Ipp~ POWER SUPPLY CURRENT —mA 
Vo. OUTPUT’ VOLTAGE — LOW —VOLTS 


OUTPUT CHARACTERISTICS 


~ Tay? INPUT CURRENT - mA 


Voyt ~ OUTPUT LOW VOLTAGE - mV 


=z 


PROPAGATION DELAY—tos 
_ VERSUS SUPPLY VOLTAGE 
0 


tpd ~PROPAGATION DELAY—ns 


TYPICAL ELECTRICAL CHARACTERISTICS 


OUTPUT VOLTAGE—LOW 
VERSUS SUPPLY VOLTAGE 


Veo—SUPPLY VOLTAGE —VOLTS 


COUNT INPUT 
CHARACTERISTIC 


OUTPUT VOLTAGE—HIGH 
VERSUS TEMPERATURE 


Von OUTPUT VOLTAGE - HIGH—VOLTS 


. 02 #064 #06 O8 10 41.2 1.4 


0 
0 O02 0.4 0.6 08 1.0 12 1.4 1.6 1.8 2.0 


Vy 7 INPUT VOLTAGE - V 


COUNT PULSE WIDTH 
VERSUS SUPPLY VOLTAGE 


a 

eT 
aco 
ETT 
pees = 
fel 


Si 
am 
ea ae 
ee 
== 


Vcc SUPPLY VOLTAGE —VOLTS 
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RESET PULSE WIDTH | 
VERSUS SUPPLY VOLTAGE 


, RESET PULSE WIDTH —ns 


Z1, 22 & Z4~-15TD. LOAD | 
28 -2 STD. LOADS 


| LOADING RULES 
DRIVING DEVICE CAN DRIVE. OSS AT Ve RANGE OF 


CuL9989 
Z\, Ly, 2, 
8 
CuL9989 
Li Loe Li 
8 
CuL9989 
(2,25, 2, 
Z3. 
Industrial Range 
Milliwatt RTL 


Industrial Range — 


RTL 


Industrial Range 
DTL 6K Family 


. . Industrial Range — 
DTL 2K Family — 


One Standard Load, worst case, is defined for testing 
purposes as shown in the figure below. — 


Open 
1 Standard Load 


1 Standard Load 
2 Standard Loads 


2 Standard Loads 


4 Standard Loads 


1CuL9989 Count — 


6 CuL9989 Count 
1 CuL9989 Reset 


1 Cul. 9989 Count 


3 CuL9989 Count 
1 CuL9989 Reset 
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3.6 to 5.5 Volts 
: 4.0to 9.5 Volts 


5.0 to 5.5 Volts | , 
3.6 to 3.96 Volts 

| 3.6 to 3.96 Volts — 
4 to 55 Volts . . , 


4.5 to 5.5 Volts 


The following are defined as One Standard Load: 


CuL9989 Count Input 
CuL9958 Count Input 
CuL9959 Data Input 
CuL9960 Data Input 
LP-RTL GATE INPUT 


 CTplLg9952 
DUAL 2-INPUT NOR GATE 


COMPLEMENTARY TRANSISTOR MICROLOGICS INTEGRATED CIRCUITS 


GENERAL DESCRIPTION-The CTuL 9952 Dual 2-Input Inverter Gate provides logic gating at its input 
and output terminals. Compatible with all other CTuL elements, the output c can be tied to any other 


element to perform the wired OR function. 


+15°C TO +55°C TEMPERATURE RANGE 


TYPICAL DUAL IN-LINE PACKAGE 


in accord with JEDEC (TO- 4°) outline 


The 9952 may be used to set and restore the system logic levels; having a high noise immunity, it fall 


can drive and be driven by a number of cascaded CTuL AND-OR gates. The following data, stressing 
worst case conditions, plus 100% testing by Fairchild Semiconductor, will assure the designer of 


proper worst case performance in his own system. 


7 The CTuL 9952 is designed for general purpose industrial and commercial usage where high speed 
logic is required. It is packaged in the versatile Dual-In-Line* package, which is a hermetically sealed 


ceramic package intended for low-cost insertion techniques. 


FEATURES — 


e POWER SUPPLIES ARE +4.5 V -+10% AND —2.0 V + 10% 
e HIGH FAN-OUT CAPABILITY — 12 

e TEMPERATURE RANGE — + 15°C TO +55°C 

¢ OPTIONAL PULLDOWN 1.0 k RESISTOR FOR OPTIMUM SPEED 
e LOW POWER DISSIPATION 

¢ LOW PROPAGATION DELAY — 7.0 ns TYPICAL 

e LOGIC SWING OF 3.0 V 

¢ HIGH NOISE IMMUNITY > 1.0 V AT FAN-OUT = 12 


PURCHASING INFORMATION 


Use the ten-letter code U6A995279X for ordering purposes. 


All units are marked CTwL-995279 and date code unless otherwise specified. 


*Fairchild Patent Pending 
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NOTES: 
1. Leads are intended for insertion in hole rows on .300" centers. They are 
purposely shipped witht ‘positive’ (.350) misalignment to facilitate insertion. 


2. Board-drilling dimensions should equal your practice for a conventional .020 
inch diameter lead. 


CONNECTION DIAGRAM 
TOP VIEW 


-—114 PULL DOWN 
RESISTOR 


POSITIVE LOGIC F = AB 
G= C+D 


NOTE: X = NOT CONNECTED 


AIRCHILD 


ere wien DUCTOR 
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SCHEMATIC DIAGRAM 


- 120Vegq = 4.5V +10% 


ABSOLUTE MAXIMUM RATINGS | 


(above which the useful life may be impaired) 


Maximum Current in or out of a pin 100 mA 
Maximum Chip Temperature —_ -+150°C 
Maximum Power Dissipation | 7 1.0 Watt 
‘Masini Voltage Applied to any inaet Pin 10 Volts 
Maximum Negative Voltage Applied to any Input Pin —4.0 Volts 


Maximum Voltage Applied to Output Pin | 6.0 Volts 


110 5 
Veg =-2.0V +10% 


NOTE: Only one 2-input inverter gate shown. 


DC TESTS — | 
ad Ge rare CONDITIONS | 


LOAD TO [= ee 
MAX." UNITS Vez : COMMENTS 


Output ONE Level Volts 4.05V | —2. 20V F.0.) = 12 Inputs to. +0.8 V seauditiclly Guarantees 
input low threshold >>0.80 V; and output 


TEST (at T, = 25°C) 


| : ONE level >>2.35 V. 
Output ZERO Level —0.50 | —0.36 Volt 4.95V | —1.80V |F.0.=1. | Inputs to 1.25 V sequentially. Guarantees 
| : . input high threshold <1.25 V; output 
ZERO level. <—0.36 V. 


Output ONE Level 2.75 2.90 Volts 4.95V | —1.80V |F.0.=1 | Inputs to —0.70 V simultaneously. Guaran- 

. aa | tees output never more positive than 2.90 V. 

Input Current 4.20 | 5.30 6.86 mA 4.05V | —1.80V | No load | Inputs to 3.5 V simultaneously. Guarantees 
| input loading <1.5 AND gate loads. 


Output Resistor | 1.6 k 2.0 k 2.4 k Ohms 4.05V }|;—2.20V_ {No load Inputs to. —0.7 V simultaneously. (Outputs 
“ to 3.5 V_ sequentially.) «Guarantees output 
Ne , : e OR tie <1.0 AND-OR gate loads. 
Input Pulldown Resistor 08k | 1.0k 1.2k Ohms | 4.05V.| —2.20V. | No load Resistor to 3.50 V sequentially. Guarantees 
1.k resistor available for input pulldown is 
within 20% of nominal value. 


Output Falling Delay, ta: - 6 12 ns “A50V | —2.00 VV | F.0. = 12 See tp, Test Circuit 
Output Rising Delay, ta | 8 14 ns 4.50V | —2.00V: |F.0.=12 | See top Test Circuit 


Positive Supply Current 18.5 30 36.2 . mA 4.95V;. | —2.20V_ | No load Inputs to +3.50 V simultaneously. Tests in- 
: . | ternal resistors to be. fo more than + 20% 

| | ; ! from nominal. - 
Negative Supply Current 6.75 8 14.8 mA 4A95V | —2.20V_ |No load Inputs to —0. 70 V simultaneously. Test in- 
oT ternal resistors to be no more than +20% 

from nominal. 


NOTES: (1) ‘‘Maximum’’ means ‘‘no more positive than’’ 
(2) F.O. = Fan-Out: F.0. = 12 equivalent to 133 Q to —2.20 V under worst case conditions. 
F.0. = 1 equivalent to 2.4 kQ to —1.80 V under worst case conditions. 


| INPUT CHARACTERISTICS | 
TOLERANCE VARIATION AS A FUNCTION OF ~ © AS A FUNCTION OF © 


| nilasaiices ie COLLECTOR SUPPLY VOLTAGE _ TEMPERATURE 


VOLTS 
- VOLTS 


in ~ INPUT VOLTAGE - 
Vin 7 INPUT VOLTAGE 


Iiy 7 UNPUTCURRENT - mA Vy 7 INPUT CURRENT - mA ~ aad rte INPUT CURRENT - mA 
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TOLERANCE VARIATION 
OF PARAMETERS 
Veg 74.5 V 
Veg 72.0 


Vout 7 OMENS VOLTAGE - VOLTS 


lor - OUTPUT CURRENT - mA 


OUTPUT CHARACTERISTICS 


AS A FUNCTION OF 
COLLECTOR SUPPLY VOLTAGE 
2.7 


20 
loyt ~ OUTPUT CURRENT - mA 


AS A FUNCTION OF 
NEGATIVE SUPPLY VOLTAGE 


lout ~ OUTPUT CURRENT - mA 


TOLERANCE VARIATION 
OF PARAMETERS 


Voyr ~ OUTPUT VOLTAGE - VOLTS 


Vin > INPUT VOLTAGE - VOLTS. 


_ NOTE: Variation of V., does not alter transfer characteristics. 


AS A FUNCTION OF 
POSITIVE SUPPLY VOLTAGE 


z= Veg * -2.0V 
F.0."6 
a Vee 


Vour ~ OUTPUT VOLTAGE - VOLTS 


. . 1, 
Vin ~ INPUT VOLTAGE - VOLTS 


_- Vour ~ OUTPUT VOLTAGE ~ VOLTS 


AS A FUNCTION OF 
TEMPERATURE 


PA 


Adee ate Mes led 
vet fhe 


Vin > INPUT VOLTAGE - VOLTS 


POWER DISSIPATION VERSUS 


POSITIVE SUPPLY VOLTAGE 
eee 


POCO 


Voc -~ POSITIVE SUPPLY VOLTAGE - VOLTS 
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4.9952 


| Bu, 
CCEA 


Vour ~ OUTPUT VOLTAGE - voLTs 


AS A FUNCTION OF 
TEMPERATURE 


loyy ~ OUTPUT CURRENT - yA 


SCHEMATIC DIAGRAM 


lout 


_ VIN=—0.7V 


TRANSFER CHARACTERISTICS 


JUNCTION TEMPERATURE RISE ABOVE AMBIENT - °C 


R . 


Vout 7 OUTPUT VOLTAGE - VOLTS 


s 8 


NRE 


& 


AS A FUNCTION OF 
FAN-OUT 


oH] isees 

See ee eee 
BREE eee 
iii ti 


“9 0.4 0.8 1.2 1.6 2.0 
Vjy 7 INPUT VOLTAGE - VOLTS 


WORST CASE JUNCTION 
TEMPERATURE VERSUS 
POWER DISSIPATION. 


iy 


-WS 


POWER DISSIPATION -- WATTS 


~ CTuL-9952 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC | 


WORST CASE PROPAGATION 


WORST CASE PROPAGATION DELAY VERSUS LOAD 
DELAY VERSUS AMBIENT . CAPACITANCE AS A 


TEMPERATURE — | FUNCTION OF LOAD RESISTANCE 


ns 


WORST CASE PROPAGATION DELAY - 


Ty ~ AMBIENT TEMPERATURE - °C C, - LOAD CAPACITANCE - pF 


tro TEST CIRCUIT | a ten TEST CIRCUIT FOR ABOVE 


Veco OUTPUT Vec | ; 
OUTPUT +2.5V = tp = 10ns. 
INPUT /~0—~iv a——Ly 
0.5V 
tas tar 


+2,5V ty = t= 10ns. 
130 -0.5V 
tat tdr 


30pF 
36pF io ——1i\ . mz ~ 
| E i ourpur \* 2" a! | Vee output \*—2¥ Wv 
= v iene Voc = 4.5V : 
EE 
Vcc = 4,50V Veg = -2,0V 
Veg =-2.00V Ty= 25°C 
Ta = 28°C. 


APPLICATION INFORMATION 


The electrical specification tests performed under the conditions set, emphasize the worst case results and should be considered as conservative limits. 
Throughout this data sheet, WORST CASE should be interpreted as using power supplies, internal resistors, transistor parameters and external loads 
having extreme loads chosen in a manner to guarantee proper operation under worst case conditions. 


LOADING RULES: Each input to the CTuL 9952 represents 1.5 unit loads. 
(One unit load is defined as an input to the CTulL AND-OR gate.) 


a) Connecting the 1.0 kQ pulldown resistor to the input adds two unit loads to the fan-in. 
b) Connecting the 1.0 kQ pulldown resistor to the output reduces the fan-out ae two unit loads. 
c) Each wired-OR connection reduces the fan-out by one. 


PULLDOWN RESISTOR: Two pulldown 1.0 kQ resistors are built into the package with one end tied to the negative power supply (Vcc). Connecting the 
1.0 kQ resistor to the CTul 9952 input will improve the turn-off characteristics and speed up the output rising propagation delay. When the input-of the 
CTuL 9952 is driven by four or more AND-OR gates, there is no advantage in connecting the 1.0 kQ resistor to the same input. The pulldown resistor 
may also be connected to the CTuL 9952 output. This will improve the output falling propagation delay when low fan-out is used. 


WIRED OR: A powerful feature of the CTul 9952 inverter is that the output may be tied together with the output of any ailit element in the CTyuL 
family to form the positive OR function at the tie point, thus achieving two logic functions without additional propagation delay. 


INTERFACING: The CTuL 9952 inverter gate serves as an excellent interfacing link between external signals coming from other logic forms or peripheral 
equipment and the CTuL family. = 


NOISE IMMUNITY: The CT ul 9952, having excellent noise immunity under maximum loading and worst case conditions, is used primarily to restore logic 
levels degraded after passing through several CTuL AND-OR gates. 


HIGH SPEED CONSIDERATIONS: The high-speed logic operation available using CTuL requires that care be exercised in packaging and interconnection 
techniques. Normally logic circuits using emitter followers as drivers have a tendency to oscillate when driven by high-speed pulse signals. Each CTyL 
9952 includes a clamping network so designed that it reduces ringing at. high-speed operation. These features eliminate the necessity for the use of Strip 
lines or coaxial cables for all but the longest lines. However, care must still be exercised in the layout of printed circuit boards. Any one line over 12” in 
length tied to a gate output should be terminated in a 200 Q resistor to ground. Such a 200 © resistor approximates the ena riene impedance of 
the back panel wiring and is considered equivalent to a fan-out of 4. 


SHORT CIRCUIT PROTECTION: The CTuL 9952 inverter gate output is protected by a limiting resistor at the output and may sustain prolonged short 
circuit to ground with Vcc not greater than 5.0 V. Excessive destructive heat may develop when more than one output in a single package is short cir- 
‘cuited to ground. In general, short circuiting the output should be avoided. 
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CTpL 9953-9955 - 9964-9966 - 9971-9972 AND-OR GATES 


COMPLEMENTARY TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 
+15°C TO +55°C TEMPERATURE. RANGE 


GENERAL DESCRIPTION — The Fairchild CTuL AND-OR gate is a PNP-NPN complementary logic circuit which 
provides the system designer with the basic tools for designing extremely fast, proven, low cost synchronous 


PHYSICAL DIMENSIONS 


systems. | _ ‘TYPICAL DUAL IN-LINE PACKAGE 
The following data, stressing worst case conditions, plus 100% testing by Fairchild for a minimum fanout of _ JEDEC (10-116) Outline 


11 and a maximum propagation delay of 4.5 nseconds at full fanout at 25°C, will assure the designer of 
proper worst case performance in his own system. 


The AND-OR gate is basically a cascade connected PNP-NPN complementary non-saturating transistor pair. 
The output transistor is an emitter follower. having virtually no threshold level. Therefore, there is no delay 
in output response due to input charging to threshold voltage, no stored charge to remove, negligible emitter- 
base transition charge and no collector-base transition capacity multiplication. Thus, typically 3 nseconds 
delays are obtainable at full fanout without the necessity of fast rise and fall time. This means conventional 
back panel wiring may be used with substantial reduction in inductive and capacitive noise usually generated 
by threshold circuits. The emitter follower low output impedance coupled with the high input impedance con- 
tributes to the large fanout and exceptional performance in the presence of stray capacitance. 


CTuL circuits are packaged in the versatile JEDEC TO-116 DUAL-IN-LINE packages which are hermetically 
sealed ceramic units intended for low cost insertion techniques. 1 heatwave wigued ee insertion in hole rows on .300"' centers. They are 
purposely shipped with ‘positive" ( 350) misalignment to facilitate insertion 


2. Board-drilling dimensions should equal your practice for a conventional 020 
inch diameter lead. 


FEATURES: 


e Power supplies are 4.5 V +10% and —2.0 V +10%. 
e High fanout capability 

© Temperature range +15°C to +55°C 

Low power dissipation 

e Low prepagation delay — 3.0 ns typical 

e Logic swing of 3.0 V 


PURCHASING INFORMATION: 
Description Marking 


CTuL9953 — 2-2-3 Input AND-OR Gate (three gates in one package) U6A995379X CT“L95379 
CTuL9954 — Dual 4-Input AND-OR Gate (two gates in one package) | U6A995479X CT#L95479 
CTuL9955 — Dual Output 8-Input AND-OR Gate U6A995579X CTuL95579 
CTuL9964 — 3-3-1 Input AND-OR Gate (three gates in one package) U6A996479X CTuL96479 
CTuL9965 — Quad 1-Input AND-OR Gate U6A996579X CTuL96579 
CTuL9966 — Quad 2-Input AND- OR Gate (with three outputs) U6A996679X CTuL96679 
CTuL9971 — Quad 2-Input AND-OR Gate (with two outputs) -  U6A997179X CTu#L97179 
CTuL9972 — Quad 2-Input AND-OR Gate (with three outputs, all pull down resistors omitted) U6A997279X | CTuL97279 


Use the ten letter code for ordering purposes. 
All units are marked as above unless otherwise specified. 


*Planar is a patented Fairchild process. 
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FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 


PIN CONFIGURATION AND LOGIC DIAGRAM CIRCUIT DIAGRAM 
(TOP VIEW) 


CT“uL9953 CTuL9954 


INPUT © 


lid 
VEE 


NOTE: Only one representative 
AND-OR gate shown. 


NOTES: . 
(1) R, deleted for CTut 19972 
X = Not connected. | 


Pin 12: Vcc = 4.5 V + 10% 
Pin 11: Vee = —2.0V + 10% 
Pin 5: Ground 
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FAIRCHILD COMPLEMENTARY TRANSISTOR MICROLOGIC® 1C 


‘ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Maximum current in or out of a pin 100 mA Maximum negative voltage applied to any 

Maximum chip temperature | 150°C input pin (output open) —8.0 Volts 
Maximum power dissipation 1.0 Watt Maximum voltage applied to output pin | 
Maximum voltage applied to any input pin 10 Volts (input grounded) 5.0 Volts 


D.C. TESTS 


SS 


ONE level offset : F.0. = 11} Inputs sequentially to +2.25 V, other inputs 
to 3.5 V, pin 5 open. Worst case offset 
assuming +10% supplies. and W.C. para- 
meters. Gates with lower input voltage will 
have smaller offsets; see fig. 12. 


ZERO level offset : ; 0. Worst case offset assuming +10% supplies 
and min. fanout. Inputs sequentially to 
—0.36 V, other inputs to 3.50 V; pin 5 to 

| . GND. 

Clamp level ; : : : 0. Inputs simultaneously at 3.5 V, pin 5 to 
GND. Tests minimum clamp level. 

Clamp level 6 ; ; ; Noload | Inputs simultaneously to 3.5 V, pin 5 to 

: GND. Tests max. possible clamp level to 

check existence of clamp. 


Input resistors : : ; : : Noload jinputs to 3.5 V sequentially, other inputs 
: to —0.7 V, sense input current. Tests min. 
R for max. loading, max. R for adequate 

turn-off and line termination. 


Output resistors : ; ; . Outputs to 3.5 V sequentially, inputs to 
—0Q.7 V, sense output current. Tests min. 
R for max. wired OR loading, max. R for 
adequate turn off. 


Positive supply current, Ip. : : No load | Inputs to —0.7 V simultaneously. : 
Negative supply current, I... _ | : : Noload | Inputs to +3.5 V simultaneously. 
Rising Propagation Delay, t,. . ; ; : F.0.= 12 | See toa test circuit, page 6. 
Falling Propagation Delay, t,, : . : : F.0. = 12 | See toa test circuit, page 6. 


NOTES: (1) ‘‘Maximum’’ means ‘‘no more positive than’’ 
(2) F.0. = Fan-Out: F.0. = 11 equivalent to 145 Q to —2.20 V under worst case conditions 
F.0. = 1 equivalent to 2.4 k to — 1.80 V under worst case conditions 


MAXIMUM POWER DISSIPATION VS. POSITIVE SUPPLY VOLTAGE _ POSITIVE AND NEGATIVE 
CURRENT DRAIN 


CT ul 
Element lps typ lps max Ins typ Ins max UNITS 


= 
= 
| 

= 
;2 
Ee 
es 
Y 
= 
Oo 
a 
ae 
= 
© 
Qa. 
= 
= 
= 
<< 
<= 
= 


MAXIMUM POWER DISSIPATION—mW 


Vec POSITIVE SUPPLY VOLTAGE — VOLTS Voc POSITIVE SUPPLY VOLTAGE— VOLTS 
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Vin—INPUT VOLTAGE —VOLTS 


Vin—INPUT VOLTAGE — VOLTS 


Voyr OUTPUT VOLTAGE —VOLTS 


Voy OUTPUT VOLTAGE - VOLTS 


Iyy—!NPUT CURRENT—mA 


AS A FUNCTION OF Ves 


Ijy—!NPUT CURRENT—mA 


TOLERANCE VARIATION | 


Igyy— OUTPUT CURRENT—maA 
AS A FUNCTION OF TEMPERATURE 


Vin= 2.5V 


0 - 
0 1.0. 20. : 3.0 . 4.0 


Iyy—INPUT CURRENT—mA - 


AS A FUNCTION OF TEMPERATURE 
40 


Vin—INPUT VOLTAGE— VOLTS 


Iyy- INPUT CURRENT—mA 


OUTPUT CHARACTERISTICS - 


Tore Ee 
eins Sa 


as eS 
‘nee eae 

es a 
Soo] TT 


20 30 40 
Toy OUTPUT CURRENT-mA 
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JUNCTION TEMPERATURE RISE ASOVE AMBIENT —° 


AS A FUNCTION OF Me 
4.0 
HHS 
T,? eee . 
et [| 


a ee 


Voyr— OUTPUT VOLTAGE -VOLTS 
7 | 
fo) 


Iqyt—OUTPUT CURRENT—mA 


WORST CASE JUNCTION 
TEMPERATURE VERSUS 
‘POWER DISSIPATION 


POWER DISSIPATION — WATTS 


TRANSFER CHARACTERISTICS 


TOLERANCE VARIATION 
[el 
a a i 

aed 


Yoyt~ OUTPUT VOLTAGE ~ VOLTS 


Vin~INPUT VOLTAGE—VOLTS 


AS A FUNCTION OF FAN OUT 


VoyT— OUTPUT VOLTAGE—VOLTS 


Vij—INPUT VOLTAGE — VOLTS 


AS A FUNCTION OF FAN-OUT 
40 


ONE LEVEL OFFSET—mv 


Vin— INPUT VOLTAGE — VOLTS 


AS A FUNCTION OF FAN-OUT 
80 


ZERO LEVEL OFFSET—mvV 


Vin~INPUT VOLTAGE - VOLTS — 


AS. A FUNCTION OF Vcc 


Voyr— OUTPUT VOLTAGE—VOLTS 


Voyt~ OUTPUT VOLTAGE VOLTS 


Vin !NPUT VOLTAGE — VOLTS 


“ONE” LEVEL OFFSET 
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AS A FUNCTION OF Vcc 


. 
O 
Sol | LT er 
2028.68 
Ac | | | 
-20 a 


me ae 

ae Zee ee 
-0.2 | 0 O02 04° 0.6 
_ Vin~ INPUT VOLTAGE—VOLTS 


WORST CASE PROPAGATION 
DELAY VERSUS 
C. AS A FUNCTION OF R. 


WORST CASE PROPAGATION 
DELAY VERSUS 
AMBIENT TEMPERATURE 


) 
y 


5 Se 
nN 


iG Bs is 
PLY TT 
Bi \\\GGee 


- WORST CASE PROPAGATION DELAY—-ns 
WORST CASE PROPAGAGATION DELAY—ns 


cs a He: ee La ee 
0 


“0 20 40 60 80 100 
AMBIENT TEMPERATURE - °C 


INPUT 
t=t—=10ns 


INPUT 
tp=tp=10ns 


OUTPUT 


VeE== —2.0V 
TA = 25°C 


APPLICATION INFORMATION: 

Greatest system speed will be realized by performing most of the logic with the use of the ultra-fast AND-OR gates. Consideration, however, must be given to 
level shifting, loading effects, impedance matching and ringing, which are inherent in fast switching systems. The AND-OR gates have built-in capability to 
overcome these problems. A few rules are outlined below to assist in solving these problems. 


The electrical specification tests are performed under conditions chosen to emphasize the worst case results, and could be considered as conservative limits. 
For initial steps in designing new systems, typical values and data from graphs may be consulted for a realistic design. The different diagrams for each 
parameter are correlated through the nominal curve. To arrive at the worst case performance under a given set of conditions, deviation from nominal curve 
must be added or subtracted as the case may be. 


INTERFACING — The AND-OR Gate should always be driven from another CTuL element. When interfacing from another logic form, or from a test signal gen- 
erator, the signal should be introduced via a CTwL inverter, buffer, or flip-flop and then into the AND-OR Gate. 


WIRED-OR — A powerful feature of the AND-OR Gates is that two or more outputs may be wired together to form the positive OR function at the output tie 
point, thus achieving two logic decisions in a maximum of 4.5 ns. Subtract 1 unit fanout for each OR added gate. 


OFFSET LEVEL - NOISE IMMUNITY — The AND-OR Gate may be looked upon as a non-inverting amplifier having a gain of less than one. Thus, the output 
levels are offset from the input. The amount of offset is a function of loading, positive and negative power supplies, temperature, and input: voltage and could 
be determined from the One and Zero level offset curves. When cascading AND-OR Gates, it should be noted that the offset of the first element has the largest 
offset and is decreasing sequentially on the following elements, due to smaller input level. It is recommended that noise-immunity levels be re- cestabiisiiog 
by inserting such CTL elements as the 952 Inverter, 956 Buffer, or 967 Flip-Flop after several offsets. . 


HIGH FREQUENCY RINGING — Each AND-OR Gate is internally equipped with a clamp circuit designed to reduce output ringing at high speed operation, at 
low fanout and moderate speed, the clamp may be released by leaving pin 5 open. 

Any one length over 12” long connected to the output should be terminated with a 2000 resistor to ground at the output. The 2002 approximates the 
characteristic impedance of back panel wiring. The 200 Q termination is considered as a fanout of 4. 

Regular equal spacing of AND-OR along a single path should be avoided as they tend to appear to the driving gate as a set of similarly tuned tank circuits 
and may induce ringing. When unavoidable, 200 Q resistor to ground along the path will eliminate the ringing. 

Large capacitive loads may cause ringing at the AND-OR Gate output and should be driven from a CTwL inverter or buffer. 

UNUSED INPUTS — Unused inputs to the AND-OR Gate will effectively inhibit the gate output, and therefore, must be tied to the most positive voltage level. 
The unused input may be tied directly to +V., or through a resistor not greater than 600 2. Unused inputs may be tied to active inputs at a cost of reduced 
fanout. 

SHORT CIRCUIT PROTECTION — The AND-OR Gate output is protected by a limiting resistor at the output and may sustain prolonged short circuit to ground 
at Voc not greater than 5 volts. Excessive destructive heat may develop when more than one output in a single package is short circuited to ground. Short 
circuiting the output to the —2 volts supply should be avoided. 
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CTuL9956 


DUAL 2-INPUT BUFFER 


COMPLEMENTARY TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 
+15°C TO +55°C TEMPERATURE RANGE 


GENERAL DESCRIPTION — The CTuL 9956 dual 2-input power AND gate is a low impedance non-inverting 
level setting circuit intended to drive high fanout, and may be used as a 500 line driver. The input threshold ay oie oa auger ae GRE KAGE 
and output levels are compatible with any other CTL elements. The output of the CTxL 9956 may be tied In Accordance With 

with any other CTuL element to perform the wired OR function. JEDEC (TO-116) Outline 


PHYSICAL DIMENSIONS 


CTwL 9956 is packaged in the versatile Jedec TO-116 Dual In-Line Package* which is a hermetically sealed 
ceramic package intended for low cost insertion techniques. 


CTuL 9956 is designed to operate over a commercial ambient temperature range. of 415 to +55°C. Power 
supplies are 4.5 volts + 10% and —2 volts + 10%. Typical power dissipation per gate is 60 mW and is 
designed to increase with fanout. Typical propagation delay 14 ns. 


*Fairchild patent pending. 


FEATURES: 


e Power Supplies are +4.50 V +10% and —2.00 V +10%. oe ee eee 

© High Fan-Out Capability . . . 25. | ee eee 
e Two Optional Pull Down 1.0 k Resistors for Optimum Speed. Seno eg 

e Low Power Dissipation. 
e Low Propagation Delay. 


e Logic Swing of 3.0 V. 


CONNECTION DIAGRAM 


| PULL DOWN , 
PURCHASING INFORMATION | RESISTOR 


e Use the ten letter code UGA995679X for ordering purposes. 
e All units are marked CTuL 995679 and date code, unless otherwise specified. 


PULL DOWN / 
RESISTOR 


TOP VIEW 


. -AIR CRHIILE& 
SEMICONDUCTOR 
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sVogt #45 VE10% | _ ABSOLUTE MAXIMUM RATINGS 
(above which the useful life may be impaired) 


Maximum Current in or out of a Pin | 100 mA. 
Maximum Chip Temperature ~ 150°C 
mi Maximum Power Dissipation 1.0 Watt. 

Maximum Voltage Applied . 

to any Input Pin 10 Volts 
Maximum Negative Voltage 

Applied to any Input Pin a —4.0 Volts 
Maximum Voltage Applied | 


to Output Pin a 6.0 Volts 


PULL-DOWN 
RESISTOR Re Veg=-20V 210% 
,; aE 4 4 EEE 


= NOTE: ONLY ONE BUFFER SHOWN 


DC TESTS | 
| LIMITS CONDITIONS 
TEST (at T, = 25°C) | MIN. | TYP. | MAX. | UNITS Vez ee LOAD TO Veg COMMENTS | 


ONE Level Output : : 05. FO. = 25 | Inputs simultaneously to 1.25 V 
ONE Level Output a | 95° |  F.0.=1  — | Inputs simultaneously to 1.25 V 
ONE Level Output y ‘ 95 . Internal 1k | Inputs simultaneously to 3.5 V 


ZERO Level Output | ; ; : ‘ —l.  F-F.O=1 Inputs to 0.8 V sequentially, 
unused input to 3.5 V 


Input Current , J : . No Load | Inputs to 3.5 V simultaneously, 
guarantees input loading < 1.5 
AND-OR gate loads 


‘Input Pull Down Resistor 8 7 : No Load 3.5 V applied to pull down resistor 
Positive Supply Current 2 : : |. 4, ey ay 2 No Load One input to 3.5 V, other inputs to GND. 
Output Rising Delay,t,. | == = > : — |. 4.50. F.0.= 25. | See t,, test circuit, page 4 
Output Falling Delay, ty, 12, ns 4.50 — F.0.= 25 | See t,, test circuit, page 4 


NOTES: . 
(1) Value of V,, is non-critical: 2, 20V< Vee < ~—1.80V 
(2) F.0. == Fan Out; F.0. = 25 equivalent to 64 2 to —2.20 V under worst case conditions 
F.0. = 1 equivalent to 2.4 k2 to — 1.80 V under worst case conditions 


INPUT — 


TOLERANCE VARIATION | AS A FUNCTION OF AS A FUNCTION OF © 
OF PARAMETERS POSITIVE SUPPLY VOLTAGE TEMPERATURE 
3.5 


Vec 245V 


ow. 
°o 


9 
an 


Veg ~20V 

5 eee El J Dos 

tu 
¥ g Aa 2 20 
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- ~ | bs A : 
= 4 EP. PLL z f Aceeerae 
= = i T 10 
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. . VO 
0 10 20 3.0 40 5.0 0 10 20 =~. «30 4.0 5.0 (20 


Ijy!NPUT CURRENT—mA Ijy— INPUT CURRENT—mA | Iyy~ INPUT ay 
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OUTPUT CHARACTERISTICS 


TOLERANCE VARIATION 
OF. PARAMETERS: « 


Hed 


t 


att 


Vout ~ OUTPUT VOLTAGE - VOLTS 
~ 


Ipyr— OUTPUT CURRENT—mA 


~ VouT-OUTPUT VOLTAGE - VOLTS 


AS A FUNCTION OF 
POSITIVE SUPPLY VOLTAGE 


Ioyt - OUTPUT CURRENT - mA 


AS A FUNCTION OF 
NEGATIVE SUPPLY VOLTAGE 


Vout - OUTPUT VOLTAGE - VOLTS. 


Voo24.5V ofS 


Ta 25°C rS Vin 


loyt - OUTPUT CURRENT- mA 


TOLERANCE VARIATION 
___ OF PARAMETERS 


Vout - OUTPUT VOLTAGE - VOLTS 


1.2 1.6 2.0 
¥ + INPUT 5 eares 
NOTE: Variation of:'Vee. does 
not alter transfer 


characteristics. 
AS A FUNCTION OF 
POSITIVE SUPPLY VOLTAGE . 
e r Vee 4. 50V" 
3 Vcc? 4.05V = 
: : 


1.2 1.6 2.0 
vee INPUT VOLTAGE - VOLTS 


. 3.0 


VoyT- OUTPUT VOLTAGE - VOLTS 
5 


TEMPERATURE 


Vegt-2.0V- 
2.5+Vcc *4.5V a ae a a 


cialis 6 


ETT eatoel TO 
1.5 i ts 
TT belt Freer 


0.5 
“0 
ff 
19 lesbos a 
0 0.8 1.6 2.0 


“N- - INPUT haat - VOLTS 


_ WORST r CASE 
POWER DISSIPATION VERSUS 
POSITIVE SUPPLY VOLTAGE 


Vint 3.5V Poke ee 
soot eeaerc ppp $ 


0 
40 42 44 48 50 
Vec—POSITIVE SUPPLY VOLTAGE— VOLTS 
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AS A FUNCTION OF 
TEMPERATURE 


VOUT - OUTPUT VOLTAGE - VOLTS 


lout - OUTPUT CURRENT- mA 


SCHEMATIC DIAGRAM 


lout 


TRANSFER CHARACTERISTICS © 
AS A FUNCTION OF | : 


AS A FUNCTION OF 
FAN-OUT 


"| Veg #-2.0V iz 
5 E VCC # 4.5V ee 
ee cd ae 


“0 04 08 12 16 20 
.: Vy - INPUT VOLTAGE - VOLTS 


WORST CASE JUNCTION 
TEMPERATURE VERSUS 
POWER DISSIPATION 


JUNCTION TEMPERATURE RISE ABOVE AMBIENT~*C 


0 
0 2 04 0.6 0.8 10 
POWER DISSIPATION— WATTS 


bet. | WORST CASE PROPAGATION 
WORST CASE PROPAGATION . DELAY VERSUS LOAD 


DELAY VERSUS AMBIENT CAPACITANCE AS A 
| TEMPERATURE FUNCTION OF LOAD RESISTANCE 


tdr® 


tag = PROPAGATION DELAY 
OF FALLING EDGE 


= | 
i 
pee eannee 


WORST CASE PROPAGATION DELAY—ns 
WORST CASE SWITCHING DELAY - ns 


0 20 40 60 80 100 0 @©=— 40 80 120 160 = 200 
Ta- AMBIENT TEMPERATURE -‘C . CL-LOAD CAPACITANCE - pF 
top TEST ‘CIRCUIT top TEST CIRCUIT FOR ABOVE 
Voc 
INPUT er 


INPUT 


VW 1 
INPUT OUTPUT acy /| Ov OV 
tp=tg=10ns tpetez10ns 
“yo {> OUTPUT 


OUTPUT 


10V Lov —l10V . 
Veg y 245V ee 
cc 
Veg =-2.0V , 
Ta 2 25°C 


APPLICATION INFORMATION 


The electrical specification tests are performed under conditions chosen to emphasize the worst case results and could be considered as conservative limits. 
The output ONE level at worst case is guaranteed to drive a fanout of 25 AND-OR gates. The maximum input current assures that 9956 input presents a load 
of not more than 1.5 AND- OR gate input. 


INTERFACING —- The CTuL 9956 buffer could serve as an excellent interfacing link between external signals coming from other logic forms or peripheral equip- 
ments and the CTuL Family logic. . 


PULL DOWN RESISTORS — Two pull down 1 kQ resistors are built into the package with one end tied to the negative power supply (V,,). When the 9956 input 
is driven by a single AND-OR gate, the 1 k® resistors should be connected to the same input pin. This will improve the 9956 output rise and fall time. The 
pull-down resistor may be also connected to the CTuL 9956 output, which will improve the output falling delay when the fanout is low. 


~ LINE DRIVER — The CTuL 9956 could be used as a line driver. To drive a 50 2 line, a 68:2 resistor should be connected from the output to ground. This will 
reduce the fanout capability by 15. . 


| WIRED-OR — A powerful feature of the CT#L 9956 Buffer is that the output may be tied together with the output of any other element in the CTuL family to 
form the positive OR function at the tie point. When two or more CTuL 9956 outputs are tied for the OR function, a pull-down resistor must be used. 


UNUSED INPUTS — Unused inputs to the AND-OR Gate will effectively inhibit the gate output, and therefore, must be tied to the most positive voltage level. 
The unused input may be tied directly to +V., or through a resistor not greater than 600 2. Tying an unused input to an active input is not recommended. 


SHORT CIRCUIT PROTECTION — The CTuL 9956 Gate output is protected by a limiting resistor at the output and may sustain prolonged short circuit to ground 
at Vc not greater than 5 volts. Excessive destructive heat may develop when more than one output in a single package is short circuited to ground. Short 
circuiting the output to the —2 volts supply should be avoided. 
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—CTaL 9957-9967. 


FLIP-FLOPS 


COMPLEMENTARY TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 
+15°C TO +55°C TEMPERATURE RANGE 


CTuL 9967 FLIP-FLOP GENERAL DESCRIPTION | PHYSICAL DIMENSIONS 
The CTuL 9967 dual rank J-K Flip-Flop is a high speed directly coupled multi-purpose storage element useful TYPICAL DUAL IN-LINE PACKAGE 
for shift registers, counters, and other contro! functions. : | JEDEC (10-116) Outine 

310 
Operation of the CTaL 9967 is based on the ‘‘master-slave’” principle whereby information is entered into © — I 


the ‘‘master’’ when the clock pulse goes high and is transferred to ‘slave’ and outputs when the clock 
pulse goes low. DC coupling throughout makes the Flip-Flop input insensitive to rise and fall times. 


The CTyl 9967 employs the PNP-NPN complementary logic to achieve fast response with typical toggling 
rate of 35 MHz. The emitter follower outputs are compatible with all other elements in the CTuL family. 


Two phase clock outputs at half the clock input frequency is available when the CTuL 9967 is operated as a 
‘binary counter. Typical power dissipatior’ is 420 mW and is designed to increase with fanout. 


CTuL 9957 GENERAL DESCRIPTION 


The CTuL 9957 is a basic dual-rank R-S Flip-Flop intended for storage and control function. Logic and clock novEs: 

: 1. Leads ave intended for insertion in hole rows on .300” centers. They are 
inputs are omitted for additional flexibility. J-K operation with either two-phase or single-phase clocking can ; nee aes cae aieunanats 
be exercised by adding AND-OR gates to the inputs. Wired OR ties within the flip-flop reduce typical through. ai | 


propagation delays to 14 ns. 


The CTL 9957 is Dc coupled throughout. The inputs Tespond exclusively to voltage levels and are insensitive 
to rise and fall times. Emitter follower outputs, compatible with all other CTuL elements, provide efficient 
_ drive capability into long line and capacitive loads. 


The CTul 9967 and CTyL 9957 are packaged in the versatile Dual In-Line Package which is hermetically 
sealed ceramic package intended for low cost insertion techniques. 


Both flip-flops are designed to operate over a commercial ambient temperature range of +15°C to +-55°C. 
Power supplies are 4.5 volts +10% and —2 volts +10%. 


PURCHASING INFORMATION 
DESCRIPTION | MARKING 


CTL 9957 . U6A995779X CTuL 95759 
CTuL 9967 ) U6A996779X — | — CT yl 96779 


Use the ten letter code for ordering purposes. 
All units marked as above unless otherwise specified. 


SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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‘CTuL 9967 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 


_ SCHEMATIC DIAGRAM 


Voc 


PIN 13 


= 
SaaS asa ene 


Voc 


ETT 


re mie 


PIN 14 PIN 3 


PIN & LOGIC DIAGRAM CTuL9967 - JK FLIP FLOP 


Voc =4,50V 
Veg =-2.00V 
N.C.= NOT CONNECTED 


LOADING RULES 


FLIP-FLOP INPUTS — LOADING* 
cP 2.0 
J, K : 1.0 
“Sita» 1.5 
Po | 1.0 
OUTPUTS FAN OUT 
QZQQ 12 


*1 Load = 1 CTub AND-OR Gate Input Load 


ed 


4 iavete 


VEE 


aa PIN 7 PIN 11 


PIN 6 Ea 8 


TRUTH TABLE 


SYNCHRONOUS ENTRY ASYNCHRONOUS ENTRY — 


t+1 ie Outputs 
" $p = (Q) aa “0” 


L 
H 
L 


eon 


L 
L 
H 


H | 
Clock Input Low 


oe Se eee 
mr rolrre 


L 
L 
L 
L 
H 
L 
H 


eer aoe 


Undetermined 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Maximum current in or out of a pin 100 mA 
Maximum chip temperature | — 180°C 
Maximum power dissipation 1.0 Watt 
Maximum voltage applied to any input pin 10 Volts 
Maximum negative voltage applied to any input pin —4.0 Volts 
Maximum voltage applied to output pin | . 6.0 Volts 
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CTuL 9967 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 
ELECTRICAL CHARACTERISTICS 


LIMITS CONDITIONS | 
MIN. TYP. = MAX.) | UNITS | Veg Veg—Ss Load to Veg COMMENTS 


2.35 2.50 4.05 NOTE 1 GBIF O. = 12 Untested output to 3.50 V; logic input to 1.33 V; 

| clock inputs to pulse (Note 4) 

Untested output to 3.50 V; logic input to 1.33 V: 
clock inputs to pulse (Note 4) 

Untested direct input to 3.50 V; tested direct input 
to 1.25 V; clock input to —0.70 V. 

Corresponding direct input is 3.50 V. 

Direct input to 3.50 V; other direct input to 0.80 V; 
logic inputs to 3.50 V; clock input to 0.47 V. 
Trigger and logic inputs sequentially to 2.25 V; 
untested inputs and outputs to 3.50 V. 

Clock and logic inputs sequentially to —0.36 V. 
Untested inputs and outputs to 3.50 V. 


9967 DC TESTS 


TESTS (at T, = 25°C) 


ONE Level Output 


ONE Level Output 2.56 4.95 NOTE 1 No Load 


ONE Level Output 2.56 4.95 NOTE 1 No Load 


4.95 —1.80 F.0. = 
—1.80 


ONE Level Output 
ZERO Level Output 


ONE Level Offset —2.20 


ZERO Level Offset 495 180 F0.=1 


Logic Input NOTE2 —1.80 No Load Logic input is 3.50 V. 
Pull-down Resistor 
Clock Input —1.80 No Load Clock input to 3.50 V. 


Pull-down Resistor 
Input Current 


Terminals 2 and 7 to 3.50 V. 


—1.80 


No Load 


Input Current 4.05 —1.80 No Load Direct set and clear inputs to 3.50 V. 
Positive Supply 4.95 —2.20 No Load Clock input to —0.47 V. — 
Current ¥ 
Negative Supply —2.20 No Load Clock, logic inputs and ‘‘1” outputs to 3.50 V 
Current | simultaneously. 
— Clock Pulse 4.50 —2.00 F.0. = 12 Min. required pulse width to trigger 967. 
Output Rising —2.00 F.0. = 12 Seet,;, t,, test circuit, page 4 
Delay - t,. 
Output Falling —2.00 F.O. = 12 Seet,., to, test circuit, page 4 
Delay - ty. , 
Direct Through —2.00 F.0. = 12 See to.» t.; test circuit, page 5 
Rising Delay - t., 
Direct Through — 2.00 F.0.=12 t.; test circuit, page 5 


sr? 


See t 
Falling Delay - t., : 


NOTES: 

(1) Value of V_, non-critical, —1.80 V< Veg < —2.20V. 

(2) Value of Vo, non-critical, 4.05 V< Voc X< 4.95 V. 

(3) F.O. = Fan-Out: F.O. = 12 equivalent to 1332 to —2.20 V under worst case conditions. 
F.0. = 4 equivalent to 400Q to —2.20 V under worst case conditions. 
F.0.—=1 equivalent to 2.4 k te —1.80 V under worst case conditions. 

(4) Pulse is a positive pulse of non-critical amplitude and width. 

(5) ‘‘Maximum’’ means ‘‘no more positive than.’’ 


| | ~ WORST CASE JUNCTION 
WORST CASE POWER DISSIPATION WORST CASE POWER DISSIPATION | TEMPERATURE VS. POWER 
VS. POSITIVE SUPPLY VOLTAGE VS. CLOCK INPUT FREQUENCY | “DISSIPATION 


500 
Pe Ae ac 


POWER DISSIPATION -mW 


POWER DISSIPATION —mW 
KALE TT TT 
N 
on 


nae Zan 
BY2Ga 


Vin? -0.5 TO 2.5V 
@ 50% DUTY CYCLE 
.0.=1 


Ol 


JUNCTION TEMPERATURE RISE ABOVE AMBIENT—°C 


POSITIVE SUPPLY VOLTAGE —VOLTS | f - FREQUENCY- MHz POWER DISSIPATION — WATTS 
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| CTL 9967 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 


TRANSFER CHARACTERISTICS SWITCHING CHARACTERISTICS 
INCREASE IN PROPAGATION 
CLOCK-ONE LEVEL VERSUS DIRECT SET/DIRECT CLEAR PROPAGATION DELAY VERSUS DELAY DUE TO OUTPUT 


TEMPERATURE | VERSUS TEMPERATURE AMBIENT TEMPERATURE ~ CAPACITANCE 
3.0 ; : 


Vcc =4.5V 
Veg =-2.0V 


F.0. =12 


COCCI 
| Sen one 
COCOIOAT) ¢ eee 


en ; 
gira at Sas ee cor dl a 
0 0.4 . 0.8 


ONE LEVEL OUTPUT VOLTAGE- VOLTS 
° 

ONE LEVEL OUTPUT VOLTAGE -VOLTS 
= 


0 0.4 0.8 12° «16S 2.0 12. (1.6 2.0 " ’ 40 . 60 80 
CLOCK INPUT VOLTAGE - VOLTS DIRECT SET INPUT VOLTAGE - VOLTS Ty AMBIENT TEMPERATURE - °C CouT - OUTPUT CAPACITANCE ~ pF 
OUTPUT CHARACTERISTICS 7 
TOLERANCE VARIATION AS A FUNCTION OF AS A FUNCTION OF 


OF PARAMETERS COLLECTOR SUPPLY VOLTAGE TEMPERATURE 


4.0 
Te SeRESS 
Ty = 25°C 


bed 


VoyT ~ OUTPUT VOLTAGE-VOLTS | 


— 
. 


VoyT- OUTPUT VOLTAGE -VOLTS 
Vout - OUTPUT VOLTAGE ~ VOLTS 


REP EES 
Ree aie 


 Tgyt~ OUTPUT CURRENT-mA . IoyT- OUTPUT ‘CURRENT-mA Igyt - OUTPUT CURRENT - mA 


DIRECT SET AND DIRECT CLEAR 
PROPAGATION DELAY VERSUS 


ty, and t,, SWITCHING TIME TEST CIRCUIT | _TEMPERATURE — 
+17 VDC. | 
C wn 
TO OSCILLOSCOPE : > 
laa Z___, TO OSCILLOSCOPE 
TRACE A ~~ at FT RACE.B = 
$Z | z 
cr@ | = 
Ry Fe, *RCExT 2 
R3 all ae © 
= = VEE zZ TO OSCILLOSCOPE ° : 
Twa TRACE B 
. 0 25 50 75 100. 
R Ro ske . 
: Ce TGExT R, = 1332 + 1% Ty AMBIENT TEMPERATURE - °C 
ae R, = 132 + 1% 
Ver R, = 502 + 1% 
C, = 36 pF + 2% WORST CASE SETUP AND RELEASE 
C, = 30 pF + 2% TIME VERSUS TEMPERATURE 
Z == Probe Impedance > 5k 


SWITCHING NOTES: 
(1) Input-Pulse | 
Frequency: 10 Hz to 10 MHz 
Pulse Width (t,,,,) = 25 ns 
Rise Time = 10 ns _ 
Fall Time = 10 ns YouT 
at 10% to 90% pts. nas 
(2) The load capacitance indicated in the test circuit - Vout 
‘ oie Be PIN 10 
includes the capacitance of the probe and jig. 1.0V 
(3) Veg = 4.50 Vi Ve = —2.00 V le 


WAVEFORMS’ 


VIN 


SETUP AND RELEASE TIME—ns 


Ta AMBIENT TEMPERATURE —°C 
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SWITCHING NOTES: 
(1) Input Pulse 
Frequency: 10 Hz to 10 MHz 
Pulse Width = 25 ns 
Rise Time = 10 ns 
Fall Time = 10 ns 
at 10% to 90% pts. 
(2) The load capacitance indicated in the test circuit 
includes the capacitance of the probe and jig. 
(3) Vog = 4.50 V; Vg = —2.00 V 


SWITCHING NOTES: 
(1) Input Pulse 
Rise Time = 10 ns 
Fall Time = 10 ns 
Amplitude = 2.10 V 
(2) The load capacitance indicated in the test cir- 
cuit includes the capacitance of the probe and 


at 10% to 90% pts. 


TO OSCILLOSCOPE 
TRACE A 


DIRECT SET & DIRECT CLEAR SWITCHING TIME TEST CIRCUIT 


TO OSCILLOSCOPE 
“37 ~—*CTRACE B 


bo i» 
woes 


NO © 
nw 


133 Q + 1% 
132 + 1% 
5 


36 pF + 2% 
30 pF + 2% 
= Probe Impedance > 5k 


| 


tscr-up & treicase SWITCHING TIME TEST CIRCUIT 


1.7V D.C. 
© 


VIN 
PIN1@ 


(5) toeyyp is defined as the minimum time re- 
quired for a ‘‘ONE’’ to be present at either 
iogic input prior to a clock transition from a 
high to a low in order for the flip-flop to 
respond. tpricace is defined as the maximum 
time required for a ONE to be present at 


WAVEFORMS 
TO OSCILLOSCOPE R, = 1332 + 1% 
TRACE B | R, = 132 + 1% 
R, = 502 + 1% 
C, = 36 pF + 2% 
“2 C, = 30 pF + 2% 
Z = Probe Impedance > 5k 


the jig. either logic input prior to clock transition from 
(3) Veg = 4.50 V; Vg = —2.00 V. a high to a low in order for: the flip-flop not 
(4) Similar tests may be made at ‘‘O’’ output if to respond. 


logic input is the ‘‘K’’ input. 


OPERATION OF FLIP-FLOP 


Vout (PIN 13) FOR GOOD DEVICE 


The CTwL 9967 is directly coupled throughout and hence, its inputs are not sensitive to rise times. It responds exclusively to input voltage levels with definite, 


separated thresholds for both high and low voltage levels. 


As the clock input rises from ZERO level, above V,,, the transfer gates 
‘between the master and the slave are inhibited and the slave is isolated 
from the master. Above V;3, the logic input gates are enabled and the 
master is set. Above V,,, the master is sure. to be set under the worst 
case condition and clock input is reaching the ONE level. As the clock 
input falls from the ONE level below V;4, it inhibits the logic input 
gates and assures no further change in the master flip-flop. Below V,., 
the transfer gates are enabled, the slave and outputs are set according 
to information stored in the master. Below V;,,, the transfer gates are 
sure to be enabled under the worst case condition. The clock input 
reaches the ZERO level. 


Synchronous entry of information is done at the J and K inputs while the clock input is high. 


CLOCK INPUT VOLTAGE 


_ Asynchronous information is entered at the S, and C, Direct Set and Direct Clear. A high level ONE is applied to the appropriate asynchronous input while the 
clock input is at the ZERO (low) level. Sufficient time must be allowed for the flip-flop to change state before the clock goes high. | 


Pins 2 and 7 may serve as an output for a two phase clock having the 
same pulse duration as the-clock input. Each output has a repetition 


rate of half the clock iriput frequency. (Fig. 1, Wired OR) 


Pin 9, designated as a Logical Clear, may be used to block information 
from entering the J input without inhibiting the internal AND gate. It 


may also serve as an additional isolated J input. 
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CLOCK INPUT | | | | | | | | 
q l ] 


1 OUTPUT . : | 2 


| | | | 
| | a | 
| 
| 


TERMINAL 2 | | | | 


Terminal 7 SJ] CSL" 


SCHEMATIC DIAGRAM 


VoC=4.5v * 10% 


t 
BLOCKING 
INPUT 
140 


sg. ASYNCHRONOUS ASYNCHRONOUS 
D T 6c 02 CLEAR o 


LOGIC DIAGRAM | | : | TRUTH TABLE 


(POSITIVE LOGIC) . 


Qn 


0 
1 


1 DATA | BLOCKING 
1 14 INPUT 


INPUT 


ASYNCHRONO toure : ‘ . 
ae eet , ‘Undetermined 
3 12. vee 
4 11 vee . NOTES: 
. (1) Connect pin 1 to pin 14 and pin 7 to pin 8 
Fe es | (2) Flip-Flop changes state on negative transition of input waveforms 


ASYNCHRONOUS & 6 coun (3) For asynchronous entry use pins 2 and 6 
s! A 


O DATA 7 


8 O- BLOCKING 
INPUT INPUT 


TOP VIEW 


LOADING RULES ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
FLIP-FLOP UNITS LOADING* Maximum current in or out of a pin 100 mA 
Data | 1.0 Maximum chip temperature 150°C 
SA, CA 2.0 Maximum power dissipation 1.0 Watt 
Blocking | 3.5 | Maximum voltage applied to any input pin 10 Volts 
OUTPUTS . FAN OUT Maximum negative voltage applied to any input pin —4.0 Volts 
0,0 95 Maximum voltage applied to output pin 6.0 Volts 


*1 Load = 1 CTuL AND-OR Gate Input Load 
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DC TESTS 


TESTS (at T, = 25°C) 


ONE Level Output 
ONE Level Output 


ONE Level Output — 
ZERO Level Output 
ZERO Level Output 

_ ZERO Level Output 
ZERO Level Output 


Input Current Data Input 


Input Current Async. Input 


Input Current Blocking Input 


Output Resistor 


Propagation Delay, tp, 
~ Propagation Delay, tp, 


NOTES: 


(1) Pulse, positive pulse of non-critical amplitude and width. 
(2) F.O. = Fan-Out: F.0. = 9.5 equivalent to 1682 to —2.20 V under worst case conditions. 


WORST CASE POWER DISSIPATION—mW . 


—2.00 
—2.20 


—2.20 
—1.80 
—1.80 
—1.80 
—1.80 
—2.0 

—2.0 


No Load 
2F.O, = 9.5 


FO. = 9.5 
No Load 
No Load 
No Load 
No Load 
No Load 
No Load 


No Load 
No Load 


F.0. = 9.5 
F.0. = 9.5 


ELECTRICAL CHARACTERISTICS 


WORST CASE POWER 
DISSIPATION VERSUS 
POSITIVE SUPPLY VOLTAGE 


Veg 3-2.2V 
Ta? 25°C 


Voc" POSITIVE SUPPLY VOLTAGE —- VOLTS 


JUNCTION TEMPERATURE RISE ABOVE AMBIENT—"C 
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Pulse note (1) to pin 3. 


0.8 V to Pins 1 and 6, 2.5 V to Pin 8; Pulse to 
Pin 2. Guarantees min. ONE level output. 


2.5 V to Pins 2 and 6, 0.8 V to Pin8. 

Pulse to Pin 6, 1.25 V to Pin 7. 

Pulse to Pin 2, 1.25 V to Pin 6, 2.5 V to Pin 14. 
1.25 V to Pin 8, 2.5 V to Pins 6 and 7. 

2.5 V to Pins 2, 8, 14; 1.25 V to Pin 13. 

2.5 V to Pins 1 and 7 sequentially. 


2.5 V to Pins 2 and 6 sequentially. 
Guarantees asynchronous input loading. 


2.5 V to Pins 8 and 14 sequentially. 


2.5 V to Pins 6 and 9, 
Pins 2 and 13 sequentially. 


See Fig. 
See Fig. 


WORST CASE JUNCTION 
TEMPERATURE VERSUS 
POWER DISSIPATION 


2 04 
POWER DISSIPATION — WATTS 


0.6 0.8 10 


DATA INPUT - ONE LEVEL 
OUTPUT VOLTAGE VERSUS 
TEMPERATURE 


ad 
° 


Vec® ape 
Vee*~ 
F.0.= ‘or 
0 +. 


ns 
‘ 


~ ONE LEVEL OUTPUT VOLTAGE-VOLTS 
Ps 


0 0.4 yn 16 2.0 
DATA INPUT VOLTAGE —VOLTS 


TOLERANCE VARIATION 


OF PARAMETERS 

3.0 
“COT 
: PERE 
2 26 ae ERE 
ERR e ee ane 
Be CCP EEC RS 
3 ee 
pel PE 
r Ce icala dh meat -2.0V 
[ See RRBeM 
20 25 


Gs OUTPUT CURRENT - mA 


- Voyt - OUTPUT VOLTAGE = VOLTS 


ASYNCHRONOUS SET/CLEAR ONE 
LEVEL OUTPUT VOLTAGE | 
VERSUS TEMPERATURE © 


CoH ee 
: Le 225°C 
[| dea a im 


, . ONE LEVEL OUTPUT VOLTAGE - VOLTS 


TRANSFER CHARACTERISTICS 


9 04 08 2.0 


ASYNCHRONOUS CLEAR INPUT VOLTAGE -VOLTS 


OUTPUT CHARACTERISTICS 


AS A FUNCTION OF 
COLLECTOR SUPPLY: VOLTAGE 


on. 


Ld 
rs 


~ 
to 


oe > OUTPUT cue -mA 


SWITCHING CHARACTERISTICS 


PROPAGATION DELAY VERSUS 


AMBIENT TEMPERATURE 


PROPAGATION DELAY -ns 


Ta AMBIENT TEMPERATURE -°C 
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PROPAGATION DELAY-ns - 


ONE LEVEL OUTPUT VOLTAGE - VOLTS 
oS 


VouT - OUTPUT VOLTAGE - VOLTS 


BLOCKING INPUT - ONE LEVEL 
OUTPUT VOLTAGE VERSUS 
TEMPERATURE 


: Voc? 45V sts: 
pew! | | | Yc 45¥ 
rep aaa F.0.=10 

eT LN 
PoC 


ww 
o 


a 
TI 


0 04 0.8 12 2.0 
BLOCKING INPUT VOLTAGE -VOLTS 


AS A FUNCTION OF 
TEMPERATURE 


a 
eg (ecIS ae IE a 
Eee ee 
retiree | 
ee ee i 
7 bn eee 
RRS SRR 
a se == 
Pe Cae i ee 
ye aE a 


ae - OUTPUT CURRENT - mA 


INCREASE IN PROPAGATION ~ 
DELAY DUE TO OUTPUT 
CAPACITANCE 


Cour ~ OUTPUT CAPACITANCE - pF 


SWITCHING CHARACTERISTICS 


TO OSCILLOSCOPE 
TRACE A 


INPUT Eo: 
PINS 7&8 


INPUT Ey: 1.80V 
PINS 1814 : 
1.0V 


GND 
OUTPUT PIN 13 


OUTPUT PIN 9 


ty, AND tye SWITCHING TIME TEST CIRCUIT 


TO OSCILLOSCOPE 


oo 
vv 


| Sk TRACE 8 
2 | _ 3 
-_ 72 le 
Vee 216802 = 24pF Cout 
EE 31pF T 
t 
L 
Vee = 
: TO OSCILLOSCOPE 
| i ”~C~*«SrTRACCS BB 
1 
1680 Aaapp S18 4 coyy 
31pF ! 
; l 
nH 
VEE = 


WAVEFORMS © 
2.50V 


1.0V 


| \ GND 
—— 2500s — 230ns 


1.0V 


24ns 
+0.2 


SWITCHING NOTES: 
(1) Vog = 4.50 V & 10% 
Veg = 2.00 V & 10% 
Select proper capacitor to provide adequate bypassing. 
(2) Select R to provide proper termination for pulse 
generator used. 
(3) Use oscilloscope with at least 5 k input impedance. 
(4) Rise & Fall Times: 
t, = t, = 5ns measured at 10% to 90% points. 
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~~ CT yl 9957 COMPLEMENTARY TRANSISTOR MICROLOGIC® IC | 


OPERATION OF FLIP-FLOP 


The CTuL 9957 is a dual-rank directly-coupled R-S Flip-Flop. The first rank or ‘master’ consists of two cross-coupled NOR gates similar to the CTuL 9952. The 
second rank or ‘“‘slave’” employs OR ties as shown in the functional logic diagram, thereby minimizing through delay. Two NAND gates provide feedback in- 
version, while the other two provide gating between ‘‘master’’ and ‘‘slave.” 


The primary data inputs to the Flip-Flop are through pins 1 and 7. These inputs work directly from AND gate outputs, allowing OR ties and multiple inputs 
to each Flip-Flop. 


To take advantage of the dual-rank principle, mutually exclusive active inputs should be applied to the gating to ‘‘master” and ‘‘slave” so that only one or the 
other can change at any particular instant. This is easily accomplished in the CTuL 9957 due to the difference in active polarity of the two gates. Thus; what 
appears as a logic 1 to CTul gates of the Flip-Flop data inputs is a logic 0 to the “slave” gates, and vice versa. - 


These observations lead to the connection of pin 1 to pin 14 and pin 7 to pin 8 as shown in Fig. 2. Although both “slave” gates are not necessarily inhibited 
when a change takes place, the output cannot change unless both data inputs are logic 0. Therefore, this connection is the usual one, tending to minimize 
the loading of timing circuits. 


In case phased timing signals are advantageous, pins 8 and 14 may be used independently as long as they are never active (low) while their corresponding 
data inputs are high. 3 


Direct inputs to both “master” and “slave” appear on pins 2 and 6. A logic (high) on either input sets or resets the ‘master’ and simultaneously inhibits a 
feedback NAND gate in the “‘slave.” The net effect is that both ‘“‘master’ and “slave” move to the desired condition during the presence of the direct input signal. 


The response of the Flip-Flop to concurrent inputs tending to set opposite output conditions is ambiguous. That is, simultaneous logic 1 inputs must be avoided 
for well-defined operation. 


APPLICATION 


FIG. 1 DUAL RANK FLIP-FLOP CONNECTED FIG. 2 DUAL RANK FLIP-FLOP CONNECTED FOR 
FOR TWO-PHASE CLOCKING, J-K MODE , SINGLE-PHASE CLOCKING, J-K MODE ue 


A.CLEAR 


FIG. 3 | SERIAL BINARY COUNTER FIG. 4 1-2-4-8 DECADE 
---74 CTpL-9957  eexmnetany, CTpL-9957 


INPUT © ie ll INPUT © 
vt) 


’ ' | 
2/3 CTpL-9953 1/3 CTpL-9953 


NOTES: 
1. On all CTuk 9957’s, tie pins 1-14 and 7-8. 
2. All gates are CTuwL 9953's. 
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9968 
DUAL HIGH SPEED LATCH 


COMPLEMENTARY TRANSISTOR MICROLOGIC® INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The 9968 is a dual gated latch for use as a high speed buffer memory. Compatible 
with all other CTuL elements, the output can be OR-tied, allowing several latches to connect to a single 
data line. 


The 9968 combines both gating and storage facilities. To ensure that only valid information is entered, a 
“ONE” must be present at the WRITE input for data at the DATA input to be stored. In the absence of a 
WRITE signal, the feedback loop maintains the output state caused by the last set of input conditions. 

To read out the information; a “ONE” must be present on the READ input. This readout is non-destructive. 
Output data is one AND gate offset below read level. 


Typical delays are Write time 25 ns, Read, 3 ns. For increased storage capacity, where read delays of 25 ns 
can be tolerated, refer to the 9030 8-Bit Memory Cell data sheet. 


The 9968 is packaged in the hermetically sealed ceramic Dual In-Line Package (similar to JEDEC TO-116) 
intended for low cost insertion techniques. 


FEATURES: 


e POWER SUPPLIES — +4.5 V +10% AND —2.0 V +10% 
HIGH FAN-OUT CAPABILITY — 12 

TEMPERATURE RANGE — +15°C TO +-55°C 

INPUT AND OUTPUT GATING . 

NON-DESTRUCTIVE READ OUT - 

FAST READ TIME — 3.0 ns 

LOGIC SWING OF 3.0 V 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Current in or out of a pin 2 100 mA 
Chip temperature 150°C 
Power dissipation — 1.0 Watt 
Voltage applied to any input pin | 10 Volts 
Negative voltage applied to any input pin —4.0 Volts 


Voltage applied to output pin 6.0 Volts 


LOGIC DIAGRAM LOADING RULES 


INPUTS LOADING* 


DATA 10 | 
WRITE 1.0 
READ 1.0 
OUTPUTS FAN OUT 
DATA 12 


*1 Load = 1 CTuL AND-OR Gate Input Load 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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+15°C TO +55°C TEMPERATURE RANGE 


~ TYPICAL DUAL IN-LINE PACKAGE 


| | 200 MAX. 
125 TYP. > 


NOTE: 


1. Board-drilling dimensions should equal your 
_ practice for a conventional .020 linch diameter lead. 


ORDER PART NO. U6A996879X 


PIN CONFIGURATION 


DATA IN C4) 
13 FJ DATA OUT 


91 DATA OUT 
DATA IN [247 


TOP VIEW 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


COMPLEMENTARY TRANSISTOR MICROLOGIC® IC 9968 


ELECTRICAL CHARACTERISTICS 


aes LIMITS CONDITIONS 
TESTS (atT, = 25°C) | MIN. = TYP. — MAX," UNITS | Vo Ve Load to Vee COMMENTS 


ONE Level Output —2.0 NoLload |Datalnput=1.25V Write Input = 1.8V 
Read Input = 2.5V 


ZERO Level Output : ; 0. Data Input = 0.8 V Write Input = 1.25 V 
Read Input = 1.25 V 


ONE Level Offset ; —2, Data Input = 1.25V Write Input = 1.25 V 
Read Input = 2.25 V 


ZERO Level Offset . 0. Data Input = 2.5V  ——- Write Input = 2.5 V 
| Read Input = —0.36 V > 7 

Input and Output r an No Load _| Input or Output to 2.5 V 
Pull-down Resistors . | 
ONE Latching Threshold : : No Load Min. input level which provides ONE output 
ZERO Latching Threshold | : V No Load Max. input level which provides ZERO output 
Data delayt, a F.O.=12 |See test circuit below 

| : 40 F.0. = 12 B- ex | 
Writedelayt, = | 5 F.0. = 12 |See test circuit below 

F.O. = 12 t 


++ 


NOTES: (1) “Maximum!” means ‘‘no more positive than’’ 
(2) F.O. = Fan-Out: F.0. = 11 equivalent to 145 Q to —2.20 V under worst case conditions 
F.0. = 1 equivalent to 2.4 k to —1.80 V under worst case conditions 


WRITE DELAY TEST CIRCUIT 


Vcc 


t.=t, = 10ns 


DATA IN 
-§10Q 


| bi WRITE ONE DELAY 


WRITE IN = DATA OUT tap mt 1.0V 
O TO SCOPE 
5 
510 | 
36pF 
K Lov WRITE ZERO DELAY 
{ROE 
DATA IN FOR WRITE ZERO 2.5V 
(INVERT FOR WRITE ONE) GND 
VEE & 100ns DELAY FROM WRITE 
PW 50ns 
*Includes Probe and Jig Capacitance 
— ° 
T, = 25°C 
DATA DELAY TEST CIRCUIT 
Voc Voc 
INPUT 
WRITE IN 1.0V —> <1.0V 
tr=te=10ns 
~0.5V 
DATA IN DATA OUT t++ aor aoe 
TO SCOPE sais 


—=*1.0V 
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— _ MyL9030 
8-BIT MEMORY CELL 


MEMORY MICROLOGIC® INTEGRATED CIRCUITS 


GENERAL DESCRIPTION - The MyL 9030 is a Planar* epitaxial integrated 8-bit (non- 
destructive readout) memory cell consisting of four 2-bit words. The cellis addressable 
by word, It is permissible to write into one word while reading another. The same oe | | 
information may also be written in two words simultaneously. The "Write" time for a a 


TYPICAL DUAL IN-LINE PACKAGE 


cell is 45 nanoseconds maximum and the "Read" delay is 25 nanoseconds. 


The element is fully compatible with Fairchild CT uL Circuits. The "Read' and "Data" 
inputs are the equivalent of 1.5 CTuL gate loads, and the "Write" inputs, 3 CT pL gate . 
loads. The outputs can drive 3 CT yL gate loads. 


For applications where faster ''Readout'' speed is essential, the users are encouraged _ 
1. Leads are a modified hexagort in cross saction. Board-drilting 


to investigate the properties of the CT pL 968 Integrated Dual Latch. : | Mia: "8 o 


2. Max. envelope for all planned packages of this design family. 


*Planar is a Patented Fairchild Process. 


' LOGIC DIAGRAM AND PIN ARRANGEMENTS 


D, D2: DATA INPUTS 

Ri, Ro R3, Rg: READ INPUTS 
Wi, Wa, W3, Wa: WRITE INPUTS 
01, 02: OR-ABLE OUTPUTS 


Voc = PIN 12 
GND = PIN 5 


FAIR ET 


SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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D.C. TESTS (Voq = 4.5V, T = 25°C) 


| | | | EQUIV 
PERN? | CONDITIONS = * | | CTyLLOAD 


Read Input Current _ Ij Tov Tay Tg V1» Vor Vg Vy = 2.5V 
Data Input Current Ly Tyg 


Write Input Current | Ip, Ip, Lo i 


Output Voltage Ve» vi 4 
(High State) 

Output Voltage Ve vi 4 
(Low State) | . a 


Output Leakage Ie, I 4 


Output Capacitance Cc 6? Cc, 4 
| Boonton Bridge 


INPUT LEVEL: Maximum permissible "low" level = 0.8 V. Maximum required "high" level: 1.25 V. 


RECOMMENDED OPERATING CONDITIONS: | 

The above test specifications characterize the terminal properties of the circuit under one set of conditions, They in no way limit 
the circuit to be used under different conditions where certain advantages may be achieved. In general, excessive heat generated inthe 
circuit presents the largest factor in degrading the performance of the circuit. For noise immunity greater than 0. ) Vv and operating 


speed within 20% of 25°C speed, junction is Seal must be kept within 0-125°C. The circuit dissipates 350 mW with Vo c= 4, 5V + 10% 
and full load, (F/O = 3 CTyuL Gates. ) | 
Maximum thermal resistances of the package from furietion to air are: | | 

100°C/W in still air | 65°C/W_ with 200 feet/min air flow 50°C/W_ with 400 feet/minair flow 


For example, the circuit may be operated instillair at T a 90°C with Voc = 4,5V +10%. Higher ambient temperatures are possible 
in moving air, as can be calculated from the data above. | | | 


The outputs of the Mu.L. 9030 may be "OR-ed" with the outputs of different words, Each output terminal represents 8pF capacitance 
and 5 pA leakage current. The limit on OR-tying outputs is the degradation of switching speed that theuser can tolerate due to added 
capacitance, oe | | 


Fan-out of the Mu 9030 can be increased to 15 with only a slight increase in delay by buffering with the CT uL 965. 


SWITCHING aie hs 
Load Resistance: I k to -2V —— Load Capacitance: 10 pF probe and jig capacitance — Input Wavetorn rise and fall time: 6ns 


These tests are for correlations Big: While t 


1 through t 4 do not change with varied loads, t 5? tes and ty may differ under different 


output loading conditions. 


SWITCHING TIME: 


ty: 25 ns MIN. 
to: 10 ns MIN. 
ts: 10 ns MIN. 
tg: 10 ns MIN. 
ts: 25 ns MAX. 
tg: 25 ns MAX. 
tz: 25 ns MIN. 


t4 


1) DOTTED LINES REPRESENT CELL GND. LEVEL 
STORING "LOW" LEVEL. . 

2) ty REPRESENTS TIME INTERVAL 
BETWEEN READ PULSES FOR: 
ERROR-FREE READOUT. 
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 RTpL COMPOSITE DATA SHEET 
INDUSTRIAL MICROLOGIC® INTEGRATED CIRCUITS | 


OPERATING TEMPERATURE RANGE: O°C to (+70°C (METAL PACKAGE) © 
| 15°C to. 55° C (EPOXY) 


GENERAL DESCRIPTION — The Fairchild Industrial Resistor-Transistor Micrologic® (RTuL) integrated circuit family consists of a number 


of medium and low power compatible integrated circuits made up by resistor-transistor logic and capable of Reorming male functions 
for use in digital electronic equipment. 


The elements of this family are manufactured using the familiar Fairchild Planar* epitaxial process by which all the individual transistors 
and resistors are diffused into a single silicon wafer, thus assuring a high degree of reliability. 


*Planar is a patented Fairchild process. 


Some of the important features of the RTuzL integrated circuit family are the following: 


e Guaranteed operation over the specified temperature range. | © Power dissipation of typically 2mW per oi for the low Power 
. . elements. | : 
e System operates with one power supply (3.6 V+10%). ) 
, ai a6 nist = :, ee . © Low cost. | | 
¢ Trade-off between fan-out and temperature (permitted).... =©§ © = ¢ Medium power buffer 9900, dual two-input gate 9914 and JK 


| : é BH ie oy _. flip-flop 9923 available in epoxy for additional cost advantages. 
e RTL uses positive NOR or negative NAND logic. 
2 a3 : 3 e Mixing medium and low power elements Peers fan-out and 


e High noise immunity — 300 mV. " power dissipation. 


e Very low propagation delays — typical 12 nanoseconds for © Application. briefs, notes and thorough individual data sheets 
medium power gate and 40 nanoseconds for low power gate. available. 


PHYSICAL DIMENSIONS (TO-5 TYPES) |: BURCHASING INFORMATION 


_ 10-99 TO-100 EPOXY PACKAGE. ; 
(8 pin package) - (10 pin package) . _ (similar to TO-5) Purchasing Agent please note: 
MAX. To order part, the following 
: numbering system should be 
used to expedite handling. The: 
complete number will be a nine- 
digit number with the designa- 
tions as follows: 


ABCDEFGHI 


A = U for all: elements 
BC = 5B for 8-pin (TO-99) pkg. 
=5F for 10-pin (TO-100) 
. pkg. 
= BA for br -pin epoxy 


DEFG = The four-digit number 
denoting the specific 
element desired 


 .H = 2 for all elements 
!= 9 for 0°C to 70°C for 
metal packages 


ros ‘ + NOTES: All dimensions in inches F is .. = 8 for 15°C to 55°C 
NOTES: All dimensions in inches Leads are gold-plated kovar NOTES: All dimensions in inches 


Dimensions as per latest J-10 committee Lead No. ee internally eennected : Leads are gold-plated nickel epoxy pkg. 
Leads are gold-plated kovar = ss ' » toca “ : 
Weight is 1.12 grams Package weight is 1.32 grams 


Note: All elements are available in a metal TO-5 type package, but not necessarily in epoxy. Consult your sales representative for details. 
SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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LOADING RULES 


Industrial Resistor-Transistor Micrologic® (RTL) integrated cir- 
cuits consist of low and medium power devices. The primary 
difference between a low and a medium power element lies in 
the values of the base and collector resistors associated with 
each element. The medium power elements have base and collec- 
tor resistors of 450 2 and 640 © typical, whereas the low power 
elements have typical base and pougcras resistors of 1. <) kQ.and 
3.6 kQ respectively. 


As a result of these differences in resistance vaiiee: the input 
load and output drive factors (maximum input current and mini- 
mum output available current) are higher for the medium, and 
lower for the low power elements. 


For purposes of simplification, all input load and output drive 
factors have been normalized using as a basis the current re- 
quired to turn on a low-power gate transistor. As a result of this 
normalization, the input load factor of the 9914 element is 3 and 
the input load factor of the 9910 element is1,thus, the 9914 
requires three times as much input current. For the output drive 
factors, the 9910 has an output drive factor four times less than 
that of the 9914. 


The number of elements (bases) that may be driven by an output 
terminal may consist of any combination of low and medfum 
power elements as long as the sum of all the input load factors 
does not exceed the output drive factor of the driving element. 


LOADING CHART 


LOW POWER ELEMENTS: 
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PARALLELING AND OTHER RULES: 


. All unused input pins should be grounded. 


. On all 8-pin lead devices, Vcc is connected to pin 8 and pin 4 


is grounded, On 10-pin lead devices, pins 10 and 5 are Vec 
and around pins respectively. 


. For each medium power gate output terminal tied to another 
medium. power gate output terminal (and Vcc open on all gates 


but one) the output drive factor should be reduced by 2 loads. 


. For each low-power gate output terminal tied to another low 


power gate output terminal (and Vcc open on all gates but 
one) the output drive factor should be reduced by one load. 


. By increasing the input load requirement by 0.75 load for me- 


dium power and 0.33 for low power to cover any reduction in 
base-emitter impedance, any number of gates may. be placed 
in parallel as shown below: 


PARALLELING MEDIUM 
POWER ELEMENTS 


PARALLELING LOW 
POWER ELEMENTS 


© = NO Voc CONNECTED 
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9900 MEDIUM POWER BUFFER* 


The Buffer element is a low-impedance 
_inverting driver circuit. Because of its a 
very low source impedance the element hn 

can supply substantially more output SCHEMATIC DIAGRAM 
current than the basic circuit. As a con- 
sequence, the Buffer element is valuable 
in driving heavily loaded circuits or mini- 
mizing rise-time deterioration due to ca- 
pacitive loading. A resistor is internally 
connected to the Buffer element input 
which may be returned to the supply 
voltage if capacitive coupling is desired. 
Typical applications of this type connec- 
tion are astable and monostable multivi- 
brators, and for the differentiation of 
pulses. 


tall ted TYPICAL RESISTOR VALUES 
POSITIVE LOGIC: PICA Val 
R, = 10002 
NEGATIVE LOGIC: | R, = 1002 
B=A R, = 100002 


DRIVE FACTOR 


LOADING RULES 


. INPUT PIN _ LOAD FACTOR |. 


OUTPUT PIN. 


Note: For more information on loading rules and for parallel combination of elements, see page 2. 


TYPICAL APPLICATIONS 


o— DRIVE | 
FACTOR 80 
ONE SHOT MULTIVIBRATOR | ASTABLE MULTIVIBRATOR 
3.6V_ 
ave TRIGGER INPUT’ 
300 
6 
1k 
HIGH FAN-OUT EXTENSION | MONOSTABLE CIRCUIT 


* This element also available in the epoxy package. 
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9903 MEDIUM POWER THREE INPUT GATE 


The Gate element is a three-input re- 
sistor-transistor-logic circuit, one of four 
similar-basic NAND/NOR gates pro- 
duced by Fairchild. The versatility of the 
~ NAND/NOR function permits the gener- 
ation of any logic function through the 
exclusive use of gate elements. Individ- 
ual gate elements may be paralleled to 
increase the number of inputs toa single 
output node (subject to loading rules), 
or combined with other Micrologic® inte- 
grated circuits to augment their logic 
functions. 


SCHEMATIC DIAGRAM 


eer T FUNCTIONS | 
L = LOW. | POSITIVE D=A+B+C 
POSITIVE LOGIC: H = 1 =TRUE LOGIC: =ABC 
L = 0 = FALSE NEGATIVE D=ABC _ TYPICAL RESISTOR VALUES 
NEGATIVE LOGIC: L = 1 = TRUE LOGIC: =A+B+C R, = 4500 
H = 0 = FALSE Note: Pins 5 and7o 


mitted. R, = 6500 


TRUTH TABLE ; LOADING RULES 
ase [a [ree are | err [ae a 


ee ee 
age peer ee = 
et ee Ee i Be FS 


H 
H 
L 
L 
H 
H 
L 
L 


Note: For more information on loading rules and for parallel combination of elements, see page 2. 


TYPICAL APPLICATIONS 


Vcc 


TRIGGER INPUT ts 


OUTPUT 


Vec NOT CONNECTED 


MONOSTABLE CIRCUIT 


SIX INPUT GATE 


POSITIVE LOGIC: 
A+B+C+D+E+F=A-B-C-D-E-F 


NEGATIVE LOGIC;_ 
A:B:C-D-E-F= At+B+4C4D+E4F 
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9904 MEDIUM POWER HALF ADDER 


The Half-Adder element is a multipur- 
pose combination of three basic circuits. 2 
The configuration :is well-suited as a . 
complete half-adder, an exclusive OR See MNS pIAGna™ 
gate, or any other similar logic construc- 

tion. Output No. 7 is a noninverting func- : 3 : } 

tion of the four inputs, whereas output 
No. 6 may be considered as either a 
NAND or a NOR gate. 


FUNCTIONS 


POSITIVE E=C+D 
LOGIC: F = (A+B) (C+D) 
NEGATIVE E = CD | 
LOGIC: F=AB+CD 


H = HIGH —— —— 
L=LOW IFC =A andD=B ; 
POSITIVE LOGIC: H = 1 = TRUE. Cue =A ee | TYPICAL RESISTOR VALUES - 
=0O= JGlC: R, = 4500 
NEGATIVE LOGIC: -L = 1= TRUE: ~ NEGATIVE E=A+B__ | | R, = 6400 
H — 0 = FALSE LOGIC: F =AB+CD —  R; = 800 


LOADING RULES 


| TRUTH TABLE on eee 
LOAD FACTOR | OUTPUT PIN. | DRIVE FACTORS 


INPUTS outputs | — 


INPUT PIN 


1 
2 
3 
5 


Jee eee eee eee 
mPeretetrritrrritrii_zy 
metirreroirtrtrritiltw 
Prertrpririrrrrirczys 
peer errr rirrsz\ 
EEe Ee Derererererereee|o 


Note: For more information on loading rules and for parallel combination of elements, see page 2. 


TYPICAL APPLICATIONS — 


Z IS HIGH WHEN X, =Y, _ 
a AND X5 =Yo © 


GATED FLIP - FLOP 


PARALLEL COMPARISON 
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9905 MEDIUM POWER HALF SHIFT REGISTER 


The Half Shift Register element is a 
gated input storage element composed 
of five basic gate circuits. Internal cross- 
connection of the two output gate cir- 
cuits provides memory. The input gating 
signal is applied to the remaining three 
gate circuits. Two of these control the 
logic inputs, while the third provides the 
complement of the gating signal at an 
output pin. Because of the two cascaded 
internal logic levels, the unit changes 
state in response to near-ground input 
signals. Consequently, from a terminal 
standpoint, the unit should be regarded 
as requiring NAND input logic levels. 
Concurrent near-ground signals at all | | 
three inputs will cause near-ground sig- FUNCTIONS 
nals at both outputs. | | 


SCHEMATIC DIAGRAM 


POSITIVE A: ="B, (Ao + P) 


H = HIGH LOGIC: B, = Ai (Bo + P) 
— -=low NEGATIVE A, = By + AP 
POSITIVE LOGIC: H = 1 = TRUE LOGIC: B, = Ai + BoP 
L = 0 = FALSE | | : 
a ee | TYPICAL RESISTOR VALUES 
NEGATIVE LOGIC: L = 1 = TRUE Ss R, = 4502 
H = 0 = FALSE ; 


R. = 6402 
R; _ 8002 


TRUTH TABLE | LOADING RULES | 


Ao 
H 
H 
H 
H 
L 
L 
L 


r LP eS ee cio 


r 


Mm rtirriitz2 


Note: For more information on loading rules and for parallel combination of elements, see page 2. | 


TYPICAL APPLICATIONS 


COUNTING DECADE 


COUNTING DECADE WITH MEMORY 


COMPLEMENTARY FLIP-FLOP 
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9907 MEDIUM POWER FOUR INPUT GATE 


The Four-input Gate element is a four- 
input resistor-transistor-logic circuit, one 
of four similar NAND/NOR gates pro- 
duced by Fairchild. The versatility of the 


NAND/NOR function permits the genera- 


tion of any logic-function through the ex- 
clusive use of four-input gate elements. 
Individual four-input gate elements may 
be paralleled to increase the number of 
inputs to .a single output node (subject 
to loading rules), or combined with other 
Micrologic® integrated circuits to aug- 
ment their logic functions. This element 
performs the AND and exclusive OR 
function. It is also used to select one of 
two data streams under control of a sin- 
gle gate signal. 


SCHEMATIC DIAGRAM. 


FUNCTIONS 
H = HIGH POSITIVE E=A+B+4+C+D 
L= LOW LoGiC: =ABCD 
POSITIVE LOGIC: H = 1 = TRUE NEGATIVE EF =ABCD | | 
L =O = FALSE mes —-A+B4+C+4 TYPICAL RESISTOR VALUES 
NEGATIVE LOGIC: L = 1 = TRUE | R, = 4500 
H = 0 = FALSE — R, = 6400 


TRUTH TABLE LOADING RULES 


INPUTS OUTPUT} INPUT PIN | LOAD FACTORS OUTPUT PIN | DRIVE FACTORS — 


orWwh 
www uw 


Ser re ee Lo Fe 
ae ae cea anaes SRR A COR a ea a coe? I BS DE We 8 © 
med dercpoerrrtorrezrtzilo 
Par Lee rele Se Le iS 
oa a a a a 


Note: For more information on loading rules and for parallel combination of elements, see page 2. 


TYPICAL APPLICATIONS 


Voc NOT CONNECTED 


EIGHT INPUT GATE 


POSITIVE LOGIC: ee 
A+B+C+D+E+F+G+H=ABCDEFGH 
NEGATIVE LOGIC: _ _ ee 
ABCDEFGH=A+B+C+D+E+F+G+H 
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9908 LOW POWER ADDER > 


This element performs the AND and 
exclusive OR function. It is also used 
to select one of two data streams under 


control of a single gate signal. ponemntle DIAGRAM 


FUNCTIONS 


H = HIGH POSITIVE LOGIC: 
L = LOW. 6=(3+5)=3'5 
POSITIVE LOGIC: H = 1 = TRUE 7 = (1 + 2) (34+ 5) 
_ Lb =0= FALSE NEGATIVE LOGIC: | 
NEGATIVE LOGIC: L = 1 = TRUE +5) =3+5 TYPICAL RESISTOR VALUES 
H = 0 = FALSE 2 Ri = 1.5ka 


TRUTH TABLE LOADING RULES | 


* For loading rule explanations see page 10. 


rmrirrreimo 
m~rrrmriowureriwn 


i a SS Ge 


Note: For more information on loading rules and for parallel combination of elements, 
see page 2. . 


TYPICAL APPLICATIONS (POSITIVE LOGIC) 


AB + AB (SUM) 
D7 


AB (CARRY) | 
06 


HALF ADDER 


DATA STREAM SWITCH 
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This element is a low-output impedance, 
two-input inverting driver. It can supply 
substantially more output current than 
the basic circuit to provide higher fan- 
out or drive capacitive loads. A resistor 


is connected internally to one of the in- | 


puts which may be returned to the sup- 
_ ply voltage if capacitive coupling is 
_ desired. . 


TYPICAL APPLICATIONS 


9909 LOW POWER BUFFER’ 


—§CHEMATIC DIAGRAM — 


FUNCTIONS ~ 

POSITIVE LOGIC: 
6=2+3 -— 

NEGATIVE LOGIC: | 
6=2:3" ~°*= 


TYPICAL RESISTOR VALUES — 


R, = 1.5kQ 
R, = 3.6k2 


R3 = 1002 


LOADING RULES 


PARALLEL PULSE DRIVER ~ FOUR BUFFERS CONNECTED AS FREE RUNNING MULTIVIBRATOR 
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9910 LOW POWER. DUAL GATE 


This element.can be used on a NOR gate, | 
Double Inverter RS flip-flop or as a pair | SS ae 
of Inverters, It can also be used with. | | ~ SCHEMATIC DIAGRAM 
the gate expander to increase its fan- -in i | 

capacity. | . | 


— 7 FUNCTIONS 
H = HIGH POSITIVE LOGIC: 
L = LOW =1+2 
POSITIVE LOGIC: H = 1 = TRUE 6=3+5 | | 
 L=O0O=FALSE ~ NEGATIVE LOGIC: | TYPICAL RESISTOR VALUES 
NEGATIVE LOGIC: L = 1 = TRUE 7=1-2 R, = 1.5ko 


H = 0 = FALSE 6=355 R: = 3.6k2 


TRUTH TABLE | | LOADING RULES 


= 


Note: For more information on loading rules and for parallel combination of elements, see page 2. 


OUT 


| | | SINGLE DUAL GATE AS 
SIMPLE INVERTER FREE-RUNNING MULTIVIBRATOR 


nS a : SINGLE DUAL GATE USED AS 
- MOD -5 BINARY COUNTER A ONE-SHOT MULTIVIBRATOR 


Function: To count to a Modulo of 5 using a 1-2-4 
code, or to divide an input frequency 
by a factor of 5. 


4-76 


9911 LOW POWER DUAL GATE WITH INVERTER 


This element is a general purpose four- 
input gate with inverter for NOR, OR 


functions and can also be used as an , 
amplifier-inverter. SCHEMATIC ene 


FUNCTIONS 
See pre POSITIVE LOGIC: __ 
7 =1+24+345 . 
POSITIVE LOGIC: H = 1 = TRUE 6 =TH24345 
Bore ee Seen NEGATIVE LOGIC: 
NEGATIVE LOGIC: L = 1 = TRUE 1:2:3:5 TYPICAL RESISTOR VALUES | 
H = O = FALSE | "10.5.5. R,; = 1.5kQ 


Re = OIG) 


| TRUTH TABLE oes LOADING RULES | 
= 


— 


i 


Sarre rrrtLtt correc |S 
Se rear rr rer eae eS 
PELL LTLTrTrTrTrTrrr@rTzrgrigrds 


i oo ee ok eer ee 
lr ae eo: Le 
PE EE ee eer rere a 


_ Note: For more information on loading rules and for parallel combination of elements, see page 2. 


TYPICAL APPLICATIONS 


CONNECTED AS INVERTER-AMPLIFIER = a MODULO 9 BINARY COUNTER 


Function: To count to a Modulo of 9 using 1-2-4-8 code, 
or to divide an input frequency BY: a factor 
of 9. 
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9912 LOW POWER HALF ADDER 


This element is a multipurpose combina- 
tion of three basic circuits that can be SCHEMATIC DIAGRAM 
used as a complete half adder, an exclu- , | 

sive OR gate, gated-set flip-flop or any 
other similar logic construction. 


FUNCTIONS 
POSITIVE LOGIC: 
H = HIGH 7 = (1 + 2):(3 + 5) 
| L = LOW —6h6 SH 1243-5 
POSITIVE LOGIC: H = 1 = TRUE NEGATIVE LOGIC: 
L = 0O = FALSE 7 459 a 3°5 TYPICAL RESISTOR VALUES 
NEGATIVE LOGIC: L = 1 = TRUE 6=(14+2)-3 + 3) oa Ri = 1.5kQ 
‘ H = 0 = FALSE R, = 3.6k2 


TRUTH ae LOADING RULES | _ ; 


— 


i 


TroetTreeeLeimerrrrrrcrer 

see ae ea Poot to eo oe ee SE ee rsa 
FE AS ane SE Gaeta i re COR ols A ee A ns ee i a aro | 
2. oF. a ee a ee eae ae 


ee Sask) ce 2 ee ed ee OA ae oa coe MS ee ee RR 


de. a fe oe ee fo Ee re a oe 


Note: For more information on loading rules and for parallel combination of elements, see page 2. 


TYPICAL APPLICATIONS (POSITIVE LOGIC) 


EXCLUSIVE OR GATE OR HALF ADDER __ DATAA 
| : CONTROL C 


ey. a a 
CONTROL © sD a (ee | = 
DATA Bo— (A+C) (B+C) 


DATA STREAM SWITCH. 


GATED R-S FLIP-FLOP 
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9913 LOW POWER TYPE D FLIP FLOP 


The 9913 is a gated flip-flop very suit- 
able for shift registers and control cir- 
cuitry. The state of the input at pin 2 is 
stored in the element when the input at 
pin 1 changes from logical ‘‘1’’ to logical 
‘0!’ The element can be reset only when 
pin 1 is maintained at a logical ‘‘1’’ dur- 
ing the time that pin 7 undergoes a 
change from a logical ‘‘O’’ to a logi- 
cal ‘‘1?’ 


SCHEMATIC DIAGRAM 


FUNCTIONS 


DIRECT INPUTS'| GATED INPUT? 
t=n ten] 
6 5 2 6 5 
NC NC? H H L 
H L L H 
L TYPICAL RESISTOR VALUES 
L R, = 1.5kQ 
(1) Pin 1 must be high. R, = 3.6kQ 
(2) NC = No change. R, = 1800 
(3) Pins 3 and 7 must be low. R; = 4800 


LOADING RULES 


INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTOR 


H = HIGH 

- L=LOwW 
POSITIVE LOGIC: H = 1 = TRUE 
L = 0 = FALSE 
NEGATIVE LOGIC: L = 1 = TRUE 
H = 0 = FALSE 


Note: For more information on loading rules and for parallel combination of elements, see page 2. 


Voc 2 | a 4 PARALLEL PARALLEL 


METHOD OF PARALLEL ENTRY OF DATA INTO SHIFT REGISTER 
Vcc AND GROUND CONNECTIONS ARE NOT SHOWN 


BINARY RIPPLE CARRY COUNTER STAGES USING TYPE D FLIP-FLOP 
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9914 MEDIUM POWER DUAL TWO INPUT GATE* 


The Dual Two-Input Gate element is a 
dual combination of two-input resistor- 
transistor-logic circuits, one of four simi- 
lar basic NAND/NOR gates produced by 
Fairchild. The versatility of the NAND/ 
NOR function permits the generation of 
any logic-function through the exclusive 
use of dual two-input gate elements. In 
addition to the applications of other 
gate-type elements, the dual two-input 
gate element circuits may be cross-con- 
nected to form a flip-flop, or in tandem 
to form noninverting gates. 


SCHEMATIC DIAGRAM 


FUNCTIONS 
POSITIVE LOGIC: 
H = HIGH F=A+B=AB 
L = LOW F=C+D=CD 
POSITIVE LOGIC: H = 1 = TRUE NEGATIVE LOGIC: TYPICAL RESISTOR VALUES 
NEGATIVE LOGIC: L = 1 = TRUE E =C+ R, = 6402 
H = 0 = FALSE 


TRUTH TABLE , LOADING RULES 


i. > 


Note: For more information on loading rules and for parallel combination of elements, see page 2. 


TYPICAL APPLICATIONS 


a 


FOUR INPUT GATE 
POSITIVE LOGIC: __ _ _s_ 
A+B+C+D=A:B:C:D 
NEGATIVE LOGIC: 
ABCD=A+B+C+D 


on BD > 


SIX INPUT GATE 


RS FLIP-FLOP 


PIN NUMBERS 
INPUT OUTPUT 


TWO INPUT GATE 
POSITIVE LOGIC: 
A+B=A:B 
NEGATIVE LOGIC: 
-B=A+B 


> 


NOT ALLOWED 


NC = No change. 


* This element also available in the epoxy package. 
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9915 MEDIUM POWER DUAL THREE INPUT GATE 


The Dual Three-Input Gate element is a 
dual combination of three-input resistor- 
transistor-logic circuits, one of four simi- 
lar basic NAND/NOR gates produced by 
Fairchild. The versatility of the NAND/ 
NOR function permits the generation of 
any logic-function through the exclusive 
use of dual three-input gate elements. In 
addition to the applications of other 
gate-type elements, the dual three-input 
gate element circuits may be cross-con- 
nected to form a flip-flop with 2 set and 
2 reset inputs, or in tandem to form non- 
inverting gates. 


SCHEMATIC DIAGRAM 


FUNCTIONS 
H = HIGH POSITIVE LOGIC: 
L = LOW -~-A+BLC 
POSITIVE LOGIC: H = 1 = TRUE 
L = 0O-= FALSE : TYPICAL RESISTOR VALUES 
NEGATIVE LOGIC: L = 1 = TRUE . R, = 4502 
H = 0 = FALSE : R, = 6402 


TRUTH TABLE - LOADING RULES | | 
epee a em ee a 


eis ae ee 
or 2 i tS 
Re go ans aaa ee oa 


H 
L 
H 
L 
H 
L 
H 
L 


Note: For more information on loading rules and for parallel combination of elements, see page 2. 


TYPICAL APPLICATIONS 


RS FLIP-FLOP 


SIX INPUT GATE 


POSITIVE LOGIC: 
A+B+C+D+E+F=A:B‘C:DE'F 


NEGATIVE LOGIC: = ss | 
A-B-C-D-E-F=A+B+C+D+E+F 
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_. 9921 LOW POWER GATE EXPANDER 


This element is a double gate without 
‘the node resistors. Its output terminals 
may be connected in parallel to those of 
the 9910 or 9911 elements to increase 
the fan-in capability of the circuit. Pin 
8 of the element must always be con- 
nected to Vcc. 


SCHEMATIC DIAGRAM 


FUNCTIONS 


POSITIVE LOGIC: % 
7=1+2 | 
G= 34+5 TYPICAL RESISTOR VALUES 


NEGATIVE LOGIC: R, = 1.5k2 


LOADING RULES _ 
. INPUT PIN LOAD FACTOR OUTPUT PIN DRIVE FACTORS 


Note: For more information on loading rules and for parallel combination of elements, see page 2. 


TYPICAL APPLICATIONS 


1.330 p ° p : 
care {GATE 

1.33 O—cypanpeR? 1.33 O—expANDER? 

1.330 . ° 1.330—a__ 4 
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_ 9923 MEDIUM POWER JK FLIP FLOP* 


The 9923 Industrial Flip-Flop is a fully 
integrated, monolithic circuit: This ele- 
ment is designed for use in industrial 
shift-register and binary counting appli- 
cations, The 9923 JK Flip-Flop is com- 
patible with the basic Industrial Micro- 
logic® integrated circuit family and is 
guaranteed to operate at a frequency of 
2.0 MHz minimum over the 0°C to 70°C 
temperature range. 


SET 
(1) 


2. 


ame | TYPICAL RESISTOR VALUES | 


X IS THE OUTPUT STATE 3 “Ri = 2602 = Ra = 3002 
AT TIME n Sa. R,= 4502 ° = Rs = 7002 

A HIGH ON PIN 6 WILL PRESET -R; = 6402 ae 

OUTPUT PIN 7 LOW : 


Note: For more information on loading rules and for parallel combination of elements, see page 2. 


TYPICAL APPLICATIONS - 
TRUTH TABLE DECODING 


CT: =X. VY: ZZ 1 2 

QO oe os L. Moet 

=, ay H LOL 4 Y 

3 5 2 H HOL Y Zz 
: 3 4H H H X Zz 
4 L H H Xx Y 

ne Gee oe H Y Zz 


TIME DIAGRAM: | 


MODE SUPPRESSOR 


MOD 6 SHIFT REGISTER COUNTER WITH DECODING | 


* This element also available in the epoxy package. 
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9926 MEDIUM POWER JK FLIP FLOP 


_ The Fairchild JK Flip-Flop is a complete, 
general-purpose, storage element suit- 
_ able for use in shift registers, counters 
or any type of control function. 

The JK Flip-Flop differs from ordinary 
RS Flip-Flops in that no ambiguous out- 
put state can result from simultaneous 
one inputs. In the JK Flip-Flop simulta- 
neous ones on both the set and clear 
inputs cause the output state to toggle 
(reverse). This feature enhances the op- 
eration of the JK Flip-Flop in binary 
counters, as no external feedback con- 
nections are required. The toggling ac- 
tion can also be used to advantage for 
minimizing the logic structure of con- 
trol units. 

The unique input triggering circuit per- 
_ mits the JK Flip-Flop to respond to nega- 
tive clock pulse transitions as short as 1 
nanosecond or as long as 100 nanosec- 
onds. 

Asynchronous preset and preclear in- 
puts are included for presetting coun- 
ters, inserting parallel data in registers, 
and similar applications, 


This element is guaranteed to operate 
at a frequency of 8.0 MHz minimum 
(20.0 MHz typical) over the 0°C to 
70°C temperature range. 


TYPICAL APPLICATIONS 


COUNT = 
a Ar. 

mG iam 
an, 

LO = GATE 7 : 
[=> ew 
i 

9914 
PARALLEL 1 PARALLEL 2 


LEAST SIGNIFICANT STAGE 


lo SCHEMATIC DIAGRAM 
PRECLEAR i) 10 
30 


Ce 


se : 


FUNCTIONS 
SET CLEAR OUTPUT 


| 5 cage 2 


TYPICAL RESISTOR VALUES 
R, = 3kQ2 = =R; = 9002 R; = 6400 R; = 5502 
R: = 1.0k2 Rs = 7002 R, = 6000 R; = 3002 


LOADING RULES | 


INPUT PIN LOAD FACTORS OUTPUT PIN DRIVE FACTOR 


7 16 


IS THE OUTPUT STATE 
AT TIME n. 


Pin configurations for TO-5, Cerpak and Flatpack are identical. 


COUNTER 


SAMPLING 
CONTROL 


PARALLEL 4 PARALLEL 8 PARALLEL 16 
MOST SIGNIFICANT STAGE 


BINARY COUNTER AND SAMPLING CONTROL 


1-2-4-8, MOD 10, COUNT UP COUNTER (POSITIVE LOGIC) 
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9927 MEDIUM POWER QUAD INVERTER 


The Quad Inverter element is a four- 
input resistor-transistor-logic inverter 
circuit. This circuit is very useful where 
a complement of several signals is de- 
sired simultaneously. 


SCHEMATIC DIAGRAM 


FUNCTIONS 


POSITIVE AND 
NEGATIVE LOGIC: 


TYPICAL RESISTOR VALUES 
R, = 4500 
R, = 6400 


LOADING RULES LOADING CHART 
: 


Note: 


For more information on loading rules and for parallel combination of elements, see page 2. 


TYPICAL APPLICATIONS 


DELAY INTRODUCED IN EACH STAGE IS A FUNCTION OF RC TIME CONSTANT 
a PULSE DELAY/SHAPER CIRCUIT 
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LOW POWER ELEMENTS -- PROPAGATION DELAY GUARANTEED LIMITS 


ELEMENT ns(max) 


GROUND 
UNUSED 
= INPUT PIN 


GROUND 
UNUSED 
= INPUT PIN 


7502 


FD600 


GROUND 
<= UNUSED 


INPUT PINS 


GROUND 
= UNUSED 
INPUT PINS 


GROUND 
-L_ UNUSED 
INPUT PINS 


ti-s-, ti-s- 


tis, ties 


FD600 


GROUND 
UNUSED 
~ INPUT PINS 


teri_, ti-2+ 


T-2, te-1- 


GROUND 
UNUSED 
INPUT 
PINS 
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MEDIUM POWER ELEMENTS -- PROPAGATION DELAY GUARANTEED LIMITS 


ELEMENT MAX. 


PROPAGATION DELAY AND TOGGLE TEST CIRCUIT FOR JK 9923 OR 9926 
+V | 
ee. SCOPE 


6800L5% 


A A 
e e O e 
5100 ee 
2N709 1 
510 TOP VIEW Ei 
TO-5 
—- i +Vcc — — 


D = FD600 at temperature of 
element under test. 


Capacitance values include jig 
and probe. 


= 902 
100 pF 


SWITCHING TIME TEST CIRCUIT: ( FOR A GATE TYPE DEVICE ) 


‘x+y 
PIN 2 { 
input pin 
PIN4 | input slope 
output pin 
0.5V 0.5V output slope 


Switching time test circuit shown above is for nL 9915, but the 
input and output loading circuit shown is the same for Micro- 
logic 9900, 9903, 9904, 9905, 9907, 9914, and 9927 ele- 
ments. By appropriately connecting the input and output pins 
of the device under test (D.U.T.) in the circuit above, switch- 
ing speeds could be measured in any of the said elements. 
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9997 FOUR BIT SHIFT REGISTER 
INDUSTRIAL MICROLOGIC® INTEGRATED CIRCUIT 


OPERATING TEMPERATURE RANGE O°C TO 70°C 


GENERAL DESCRIPTION — The Micrologic® Integrated Circuit Four-Bit Shift Register is a fully integrated, | 
ace aut Sar ict of 4 at Mee anal TYPICAL DUAL IN-LINE PACKAGE 
monolithic digital circuit which is manufactured using the patented Fairchild Planar* epitaxial process. (In accordance with JEDEC TO—116) 


THE 9997 FOUR-BIT SHIFT REGISTER consists of four series connected Flip-Flops and the cireuitry required ate 
for triggering and resetting the Flip-Flops. Each Flip-Flop has a common reset input, a parallel (asynchronous) 

input, data input, and a non-inverted, buffered output which receives power from a separate voltage supply 
(Vc-/) that is common to all outputs. 


The separate voltage supply (V.¢/) is independent of the Voc terminal, i.e., the circuit will operate with 020 Min OE AAEM aes MTS 
a 
TY 


\ 


Voc = 5.5V and Voc/ = 3.3V or Veg = 3.3V and Voo/ = 5.5V, ete. ~~ 


Typical applications include: Serial shifting, parallel shifting (static storage register), serial input-parallel 
output, parallel input-serial output, and shift counters. 


FEATURES Lgre—| 
@ SERIAL OPERATION WITH PARALLEL ENTRY TO ALL BITS ( paciaui de uaneeeaeeaata 
© ASYNCHRONOUS GANGED RESET CAPABILITY Pe aaanes elas ee ne ee anclon 
e@ WIDE Vo¢ RANGE — COMPATIBLE OPERATION WITH SEVERAL LOGIC FAMILIES — 
oe ee eee PURCHASING INFORMATION: 
© SINGLE FIDE Seman INEUT To order this device specify U6A999729X. 
e HANDLES BLOCKS OF FOUR BITS OF DATA COMMON TO MANY PARALLEL/SERIAL AND SERIAL/ 


PARALLEL OPERATIONS 
e@ CAN DRIVE 40 CCSL UNIT LOADS 


ELECTRICAL CHARACTERISTICS 


Operating Voltage Range | 3.3 to 5.5 Volts 
Minimum Shifting Rate D.C. to 5.0 MHz 
Typical Shifting Rate D.C. to 7.0 MHz 
Maximum Power Dissipation (Voc/ = Vcc) 380 mW 
Maximum Power Dissipation (Voc! = open) 260 mW 


NORMAL OPERATION 

SERIAL SHIFTING —A high to low voltage transition at the trigger input (T) initiates the following simultaneous state transfers: D-Q,, Q,-+Q,, Q,->Q;, and 
Q;—Q,. 

RESET AND PARALLEL ENTRY —A high voltage level at the reset input (R) overrides all other inputs and causes all four Flip-Flops to be reset such that 
the Q,, Q,, Q;, and Q, outputs assume a high voltage level and remain high after removal of the reset signal. After removal of the reset signal, a high — 
voltage level at a set input (S, through S,) will cause each Flip-Flop to be set such that its corresponding output (Q, through Q,) will be at a low voltage 
level. No change of state will occur if a set input is at a low signal level. | 

Note that since the buffered outputs receive power from a separate voltage supply they can be gated (or enabled) by gating the voltage applied to Pin 13. This 
feature is useful from a logical viewpoint, as well as a power conservation consideration. The gated emitter-follower circuit shown on the back of this sheet is 


recommended. 
* Planar is a patented Fairchild process. 


—-AIRCHILM& 


SEMICONDUCTOR 
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9997 FOUR BIT SHIFT REGISTER 


BLOCK DIAGRAM 


s $3 ss SA 


(5) F/F 1 fit F/F3 F/F 4 
D AND _- | oe AND | oe AND 
<a PLT is - Pe STEERING j STEERING 
>| ore Tt a i cal 
ae a 


: GATED : 
se wr ‘ ° ° 


Q) —Q2 Q3 
3) | (9 


FOUR BIT SHIFT REGISTER ( PRODUCT CODE 9997 ) BLOCK DIAGRAM 


TYPICAL TIMING DIAGRAM 


SYMBOL 


FUNCTION RESET SERIAL SHIFTING d SERIAL ENTRY 
SERIAL SHIFTING 
RESET 
PARALLEL ENTRY 


SERIAL SHIFT REGISTER WITH GATED OUTPUTS. 


TIMING DIAGRAM 
ee iE ca pg Ss cy PE a a Oe gar Pe 


GATED EMITTER FOLLOWER 


MODULO 8 SHIFT REGISTER COUNTER 
(Shifting Rate Test Circuit) 


TIMING DIAGRAM 
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Q4 


LOW POWER RTuL > 
PLANAR* EPITAXIAL LOW POWER RESISTOR—TRANSISTOR 


MICROLOGIC ® INTEGRATED CIRCUITS 


WHAT IS LOW POWER RTL? 


Fairchild Low Power RTuL Integrated Circuits are a set of compatible, 
integrated logic building blocks. The elements are manufactured using 


PURCHASING INFORMATION PHYSICAL DIMENSIONS 


(SIMILAR TO TO-5, 


Purchasing Agent please note: | 


the Fairchild Planar* epitaxial process by which all the necessary tran- To order part, the following 
sistors and resistors are diffused into a single silicon wafer. The :indi- nUmP ering system: snoute. pe 
‘ re ‘ ; used to expedite handling. The 
vidual RTL gates within the logic blocks are interconnected by metal complete number will be a 
over oxide. seven digit number with the 
designations as follows.. 
SPEED AND POWER | 
; ABCDEFG 
Low Power RTuL is characterized by very low propagation delays at low 
DC power dissipation. Typical propagation delay for the basic RTL cir- A =9 for all elements. 
it i i issipation i ji . B = 5 for the TO-5 package. 
cuit is 40 nanoseconds, and its power dissipation is typically 2mW. | ; es Hib fai eeekace: 
: | CDE ='‘the four digit number 
ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature) denceng Wie specie ele- 
: .e, e 
Maximum voltage applied to pin 8 (continuous) 8V buffer) would be 9909. 
Maximum voltage applied to any input pin +40 volts F =2 for. Panae epitaxial 
Storage Temperature —65°C to +150°C ‘ yeni ee : 
Maximum Power Dissipation 250 mW = eneration: aoece Aamennons ites 


Pac shaaew ists hae ers ‘ams 


Maximum Voltage applied to pin 8 (Pulsed, <1 second) 12 V 


AMBIENT TEMPERATURE OPERATION 


Low Power RTuL Integrated Circuits may be used in accordance with the Loading Chart below through the full military temperature ~ 
range of —55°C to +125°C. Nominal Supply voltage is 3.00 Volts. The Loading Chart below is valid for Vcc = 3.00 Volts +10%. 
Improved speed and Noise Immunity will result if Vcc is increased above 3.00 Volts to a maximum of 3.66 Volts at +125°C with 
maximum Vec increasing linearly to 4.5 Volts at —55°C. 


ELEMENTS 


The 9908 Element (ADDER) performs MOD 2 Addition, the exclusive OR function, and control of 2 data streams (pins 1 and 5) by 
tying pins 2 and 3 together to control. 


The 9909 Element (BUFFER) is a 2 input, high fan- out, inverting gate, with internal timing resistor. 

The 9910 Element (DUAL GATE) is a dual, 2 input gate. _ 

The 9911 Element (GATE) is a 4 input gate with added inverter for the output to generate OR, NOR, AND, and NAND functions. 
The 9912 Element (HALF-ADDER) is a two-level AND-OR gate with added output inverter. ; 


The 9913 Element (TYPE D FLIP-FLOP) is a gated. D-Flip-Flop with asynchronous set and reset inputs suitable for shifting and counting. 
The 9913 was previously known as an R, Register, or Full Shift Register Eelement. 


The 9921 Element (EXPANDER) is a dual 2 input gate without node resistors, to be used when increased fan-in is required. 


LOW POWER RTuL LOADING CHART valid for system operation from —55°C to +125°C (symbols shown top view) 


9908 


9911 


9913 


* Planar is a ceneuens Fairchild process. 


prerewceine SSR TSSTIZ 
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GENERAL RULES | 


The number of elements that may be driven by an output terminal may consist of any combination of elements whose summation — 
of input loading does not exceed the output terminal driving capability. 


Unused input pins should be tied to ground. 


See expander element (9921) for paralleling. 


FIG. 1 | FIG. 2a a FIG. 2b 


TYPICAL POWER DISSIPATION VS. Voc TYPICAL SIGNAL LEVEL VS. TEMPERATURE TYPICAL SIGNAL LEVEL VS. TEMPERATURE 
Vec = 3.0V | Vee = 4.0V 


_ AVERAGE POWER PER NODE — mW 


: eles dl 
| re 
wd 
w+ 
i 
uJ 
ad 
ol 
oh 
“ <x. 
ond” 
. i) 
> 
. ul 
wed 
ry 
oer | 
a) 


iis 
fea 
ees Eee 
0 i ee 
"0 2.0 4.0 6.0 8.0 5 -25 5 55 -25 0 25 50 75 100 125 
Vcc — VOLTS . TEMPERATURE — °C se TEMPERATURE es 
FIG. 3 a FIG. 4. 
TYPICAL INPUT CHARACTERISTICS | | TRANSFER CHARACTERISTICS 
300 1.6 
ae ee eae 
eee an 
1.2 
- » 16 TYPICAL Von VS. Vec 
S a as 
: in [ ]=s5°e] +25°c] +125°¢ 
100 S o¢ Vcc =3V| .890 | .680 | .530 
0.4 Vec=4V| .940 | .710 | .550 
oe Von - Yout_\ Le || Yin -Vce Veo =5V| .990 .750 575 
0 -27- TEST POINT EAGAN POINT” | 


0 02 04 06 08 10 12 14 16 


Vin - WEI 


Note: This curve will apply as V,, is increased from 
3 V to 5 V with small decrease in I,,, for same V,,. 
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FIG. 5 TEST CIRCUIT FOR NOISE THRESHOLD MEASUREMENTS 


1 LOL. 1 Os 
: ° ° RESET © TY 
| 4 | 2,{—D \ 6 
‘De -D/ 
3 a 5 a 
4 4y4 
VN 
CLOSE FOR | 
eg: : 
a | ) F.0.=5 Note that elements with specified 
- e ; rN e ro e ; TA fan-out = 4 have good immunity 
——{ Q ° e e © to worst case ground noise in a test 
‘4 So s ol = A) 2 > y circuit when used in a fan-out = 5 
2 q \{ | " r is configuration. 
$ i x 
Veot O 
FIG. 6 FIG. 7 FIG. 8 


DC NOISE THRESHOLD VS. Vcc DC NOISE THRESHOLD VS. Vcc DC NOISE THRESHOLE VS. Voc 


-mVv 


NOISE THRESHOLD 
NOISE THRESHOLD — mv 


ym 10% OF UNITS HAVE A 
GREATER NOISE THRESHOLD 


| | 
90% OF UNITS HAVE A 
GREATER NOISE THRESHOLD 


ae 3.0 4.0 5.0 6.0 2.0 3.0 4.0 5.0 6.0 
Veg ~ VOLTS Voc — VOLTS Vee — VOLTS 
FIG. 9 FIG. 10 
TYPICAL PULSED NOISE THRESHOLD TYPICAL PULSED NOISE THRESHOLD 


VERSUS PULSE WIDTH VERSUS PULSE WIDTH © 


FAN OUT = 4 
Vc = 3.0 to 6.0 V 
Ta = -55 to 125°C 


NOISE FHRESHOLD — VOLTS 
NOISE FHRESHOLD — VOLTS 


PULSE WIDTH — ns PULSE WIDTH — ns 
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FIG. 11 TEST CIRCUIT AND TABLE FOR TYPICAL t,, MEASUREMENTS 


5 STAGES 


ELEMENTS UNDER 5 0 AVERAGE toc - 1 X 1 
d ai SCOPE foc 10 


_ p INPUT OUTPUT OTHER 
ELEMENT PIN NO. PINNO. INPUTS NOTE 


PINS 2&5 
9908 ADDER 00 TO18V 


9909 BUFFER 220 2 | - 


2,3,&5 
9910 DUAL GATE 7 TO GND 


PIN 3 TO 
9912 HALF ADDER ~ 1.8V 


TEST FOR 9909 ELEMENTS 
: 1. All ‘‘A’’ switches left open in toa test for 9909 element. 
Connect ple 8 to Vec 2. For curves shown, fan-out = 1 corresponds to switch ‘‘A’’ open; and for 
Connect pin 4 to ground. fan-out = 4, switch ‘‘A”’ closed. 
Connect all unused input pins to ground 


e wn < 
| ; | 
2 3 3 
oo u ve) 
q < < 
o x a 
z : : 
<= <x <x 
2 eC e 
I | : 
ew} mo) 
: 2 3 
ud rc © 
: 2 = 
ac Gh ta 
oa o > 
z z < 
LOAD CAPACITANCE — pF LOAD CAPACITANCE — pF LOAD CAPACITANCE — pF 
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9908 LOW POWER LOGIC SYMBOL AND FUNCTIONS CIRCUIT DIAGRAM 
RTpL ADDER | 


THE LOW POWER RTul 
ADDER PERFORMS THE 

MOD 2 ADDITION OR EX. 

CLUSIVE OR FUNCTION: 

IT ALSO IS USED TO SE- 6 = (3+5) = 35 
LECT ONE OF TWO DATA oe 
STREAMS UNDER CON: | 7= (+2) (3+5) 
TROL OF A SINGLE GATE 

SIGNAL. : 


POSITIVE LOGIC 


AVERAGE POWER NEGATIVE LOGIC 
DISSIPATION (25°C) 


10 mW 


Typical Resistors 


6 — (3°5) = 345 
7 = 1243-5 


SWITCHING TIME TEST CIRCUIT 


750 Q 


\% FD 600 


GROUND 
UNUSED 
— INPUT PIN 


TEST CONDITIONS TEST LIMITS 
Pin 1 Pin 2 Pin3 Pin4 #£Pin5 Pin6 Pin7Z Pin8 


Vin GND — 
GND GND 
GND GND 


GND GND 
Von GND 


Vorr GND 

Vorr GND 

Veot GND 

Vorr GND 

GND GND 

Visor GND 

Veort GND 

GND GND 
Pulse in GNp Pulse out 
Pulse in GND Pulse out 
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9909 LOW POWER LOGIC SYMBOL AND FUNCTIONS CIRCUIT DIAGRAM 
RTpL BUFFER ~ 


THE LOW POWER RTuL 
BUFFER IS A LOW IMPED- 

ANCE INVERTING DRIVER 

CIRCUIT. THE ELEMENT POSITIVE LOGIC 

CAN SUPPLY SUBSTAN- | 

TIALLY MORE OUTPUT 

CURRENT THAN THE BASIC 

RTL CIRCUIT. A RESISTOR 

IS INTERNALLY CONNECT- 

ED TO THE BUFFER ELE- 

MENT INPUT WHICH MAY 

BE RETURNED TO THE 

SUPPLY VOLTAGE IF CA- 

PACITIVE COUPLING IS DE- 

SIRED. TYPICAL -APPLICA- 

TIONS OF THIS TYPE CON- 

NECTION ARE ASTABLE Ree eomenene Typical Resistors 
AND MONOSTABLE MULTI- R, = 3.6k2 
VIBRATORS, AND FOR THE R, = 1.5k9 
DIFFERENTIATION OF R, = 1002 

PULSES. 


AVERAGE POWER 
DISSIPATION (25°C) 
10 mW at 50% Duty Cycle 


SWITCHING TIME TEST CIRCUIT 


Vcc 
@ 


GROUND 
UNUSED 
= INPUT PIN 


TEST CONDITIONS TEST LIMITS 


Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 


Veort GND 
Vin GND 
Vorr GND 
GND GND 
Von GND 
GND GND 
Vin GND 


Note 


GND GND 
Pulse in GND Pulse out 
Pulse in GND Pulse out 


SWAN ADUARWNE 


4-95 


| 9910 LOW POWER. | Losic syMBoL AND FUNCTIONS CIRCUIT DIAGRAM 


RTpL DUAL GATE 


THE LOW POWER RTuL 
DUAL GATE MAY BE USED 
AS A PAIR OF NOR GATES, POSITIVE LOGIC 
AS AN R-S FLIP-FLOP, AS A 
PAIR OF: INVERTERS, OR AS 
A DOUBLE INVERTER. IT 
MAY ALSO BE USED WITH 
THE LOW POWER RTuL 
GATE EXPANDER. TO IN- 
CREASE ITS FAN-IN CA- 
PACITY. . 


AVERAGE POWER 
DISSIPATION (25°C) 


4 mW 


Typical Resistors 
R, = 1.5k 
R, = 3.6k 


SWITCHING TIME TEST CIRCUIT 


Vec 


GROUND 
—= UNUSED 
INPUT PINS 


- | TEST CONDITIONS TEST LIMITS 
Test Test Note 
: } Pinl Pin2 Pin3 Pin4 Pin5 Pin6 Pin7 Pin8 | MIN. == MAX. | 


Vin Veor GND GND GND Vec lin 
Veor Vin GND GND GND Vec lin 
GND , GND Vin GND ~Veor Vec lin 
GND GND Veor GND Vin Vec lin 
Voer Vor Veor GND GND | Vin Vec las LAM 
G N D Voor Vor GN D Vore Vin z Vec laa lam 
Von GND GND GND GND — | Vee Vour. 
GND Von GND GND GND Vec Vout 
GND GND Von © GND GND . Vec Vout 
GND GND GND GND Von | Vec Vour 
GND GND Vin GND GND Vec Vee 
GND GND GND: GND Vin Vec Vee 
Vin GND GND GND GND Vec Vee 
GND Vin GND GND GND Vec Vee 
GND GND GND GND GND Vec le 
Pulse in GND GND GND GND - Pulse out Vec 40 nsec 
Pulse in GND GND GND GND Pulse out Vee 50 nsec 
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9911 LOW POWER LOGIC SYMBOL AND FUNCTIONS CIRCUIT DIAGRAM | 
RTpL GATE 


THE LOW POWER RTuL POSITIVE LOGIC 
GATE MAY BE USED AS AN 

OR GATE BY APPLYING 

TRUE INPUTS; THE PIN 7 

OUTPUT IS THEN THE = 

TRUE OR FUNCTION OF lap sen et? 
THE INPUTS, AND THE PIN 6—1424+3+5 
6 OUTPUT IS THE INVERSE, 


OR NOR. 


AVERAGE POWER 
DISSIPATION (25°C) NEGATIVE LOGIC 
aay Typical Resistors 
| R, = 1.5k2 
R, = 3.6k2 


SWITCHING TIME TEST CIRCUIT 


Voc 
@ 


el ig ee 


= GROUND 
= = = — UNUSED 
ne INPUT PINS 


500 


TEST CONDITIONS 
Tes Test Note : oe 
No. Pinl Pin2 Pin3 Pin4 Pin5 Pin6 Pin7  Pin8 | MIN. = MAX. — 
Vin Veor 
Veor Vin 
Veor Vsor 
Veor Veor 
Vorr Vorr 
GND GND 
Von GND 
GND Von 
GND GND 
GND GND 
Vin GND 
GND Vin 
GND GND 
GND GND 
GND GND 
GND GND 
GND GND 
Pulse in GND Pulse out 
Pulsein GND Pulse out 
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9912 LOW POWER LOGIC SYMBOL AND FUNCTIONS © | .CIRCUIT DIAGRAM 


RTpL HALF ADDER 


THE LOW POWER RTuaL 
HALF-ADDER IS A MULTI- 
PURPOSE COMBINATION 
OF THREE BASIC RTL CIR- 
CUITS. THE CONFIGURA- = 
TION IS WELL SUITED ASA | 7 > OF eat) 
COMPLETE HALF-ADDER, 6 = 1243-5 

AN EXCLUSIVE OR GATE, : 

OR ANY OTHER SIMILAR 

LOGIC CONSTRUCTION, 


POSITIVE LOGIC 


NEGATIVE LOGIC 
AVERAGE POWER 
DISSIPATION (25°C) 


Typical Resistors 
8 mW 


| | R, = 1.5ko 
7 = 1-243+5 R: = 3.6k2 


6 = (1+2) (3+5) 


SWITCHING TIME TEST CIRCUIT 


GROUND 
+ UNUSED 
= INPUT PINS 


TEST CONDITIONS TEST LIMITS 


Pin 1 Pin 2 Pin5 Pin6 Pin7 Pins 


Pulse out 
Pulse out 
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9913 LOW POWER LOGIC SYMBOL AND FUNCTIONS ~- 
RTyL TYPE D 


FLIP-FLOP DIRECT INPUTS" GATED INPUT®! 


O- 
THE LOW POWER RTuL | 7 6 5 
TYPE D FLIP-FLOP IS A i a LooLONC NCR 
COMPLETE, GENERAL PUR- 
POSE STORAGE ELEMENT. 
THE STATE OF INPUT 2 IS 
STORED WHEN INPUT 1 
CHANGES FROM HIGH TO 1. Pin 1 must be high 
LOW. A SUBSEQUENT 7 2. NC = no change 
CHANGE OF INPUT 2 WHILE a 3. Pins 3 and 7 must be low 
INPUT 1 IS LOW HAS NO 
EFFECT. THE 9913 FLIP- 
FLOP HAS APPLICATION IN 
SHIFT REGISTERS, COUNT- 
ERS, AND CONTROL CIR- 
CUITRY. 


AVERAGE POWER 
DISSIPATION (25°C) 


12 mW 


Typical Resistors R, = 1.5kQ R. = 1800 
R, = 3.6kQ2. R; = 4800 — 


+ + TEST CONDITIONS | TEST LIMITS 
Pinl Pin2 Pin3 Pin4 PinS Pin6 Pin7 Pin8 | MIN. = MAX. | 


Veort GND 
Veor GND 
Veort GND 
Veort GND 
Veor GND 
~ Veor © GND 
Veor GND 
» Veor . .GND 
Vin GND 
Vin Veot 
— Von Veor 
Von GND 
Vore GND 
Vorr Von 
Vorr Vin 
Vorr Veor 
Vorr GND 
Vorr Von 
Vorr Vorr 
GND GND 
Pulse = Tie to 
In Pin 5 
Pulse Tie to 
In Pin 5 
Pulse . Tie to 
In Pin 5 
Pulse © Tie to 
In. Pind 
‘| Pulse 1° Pulse 2 
| ee In | : In 
-.<. | Pulse 1 Pulse 2 
pdm. In 


-| Pulse 1. Pulse 2 
‘Ino. In 
Pulse 1 Pulse 2 
In In 


Note 1: Voltage applied to Pin 1 changes from V,, to specified value prior to making measurements. 
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‘CIRCUIT FOR MEASURING Ty-s., Tis) Tiss Ti-s- on | PROPAGATION DELAY 


| 500 ns _ ¢ 
.5V 


PIN 6 ; 
\ fs — 
1.5k . 
8 pF : 
FD600 1—5+ 7 
PIN 5 
GROUND 
NUSED 
= inpuT PINS ee tata 
CIRCUIT FOR MEASURING MINIMUM INPUT PULSE WIDTH | 
t 16+ 
Vec . PIN 6 ar teed 


MINIMUM PULSE WIDTH 


GROUND 
UNUSED 
INPUT 
PINS 
O 2N709 1.5k- 
PULSE 2 20 pF 
‘7 
VARIABLE DELAY BETWEEN PULSE 1 AND PULSE 2 
CONNECTED AS BINARY COUNTER TYPICAL OPERATING CLOCK PULSE 


FREQUENCY VERSUS Vcc 


CLOCK PULSE FREQUENCY — MHz 


OUTPUT PIN 6 


! 


\ 


i 
i 


CP INPUT PIN 


— 


: me “+ iy { . 
ey A 
| | 
+44 bad etedpetet 7 oi a cee ee a 
| f ; ( 
J s 1 Me . ’ 
Sh get 1 : ree Ie vik 
‘ ‘ : ; oP ile peta 


b ft: 
| 


100 ns/div. 
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9921 LOW POWER CIRCUIT DIAGRAM 
RTpL GATE 
EXPANDER 


THE LOW POWER RTulL 
GATE EXPANDER IS A DOU- 
BLE GATE WITHOUT THE 
NODE RESISTORS. ITS OUT- 
PUT TERMINALS MAY BE 
CONNECTED IN PARALLEL 
TO THOSE OF A DUAL GATE 
OR A GATE TO INCREASE 
THE FAN-IN CAPABILITY OF 
THE CIRCUITS. 

WHEN A DUAL GATE OR A 
GATE IS USED WITH THE 
EXPANDER, THE FOLLOW- 
ING RULES APPLY. 


1) Pin 8 of the Expand- 
er must be connected 
to Vec 

2) The input load fac- 
tor of the expanded 
gate is 1.33 

3) The output drive 
factor of the expanded 
gate is decreased by 
.5 load for every node 
added. 


DIAGRAM FOR USE OF GATE EXPANDER 


AVERAGE POWER 
DISSIPATION (25°C) 


No Power Flowing 33 0— exranocr } 


Example of loading rules and logic symbols 


TEST CONDITIONS 


Notes |Pinl Pin2 Pin3 Pind Pin5S  Pin6 Pin 7 
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Pin 8 


Typical Resistor 


TEST LIMITS 


SPECIAL CIRCUITS COMING SOON 


Type Function 

Interface Circuits 

9626 Dual CCSL Telephone Line Driver 
9627 Dual Telephone to CCSL Line Receiver 
9826 Dual CTL Telephone Line Driver 
9827 Dual CTL Telephone Line Receiver 
RRTTL 

9702 Quad 2-Input NAND Gate 

9704 Dual 4-Input NAND Gate 

9705 Dual, Dual 2-Input AOI 

9708 Quad 2-Input AOI 

9711 Flip-Flop — Single D 

9774 Flip-Flop — Dual D 

9709 Buffer 

RRDTL . 

9732 Active Pullup Buffer 

9744 Uncommitted Output Buffer 
9745 R-S Flip-Flop (6K Pullup) 

9748 R-S Flip-Flop (2K Pullup) © 
9762 Triple 3-Input Gate 

CTuL Il 

9806 Hex Restorer AND Gate 

9816 Hex Inverter NOR Gate 

9842 Quad 2-Input AND Gate 


Type Function 

9852 Dual 2-Input NOR Gate 

9853 2-2-3 Input AND Gate 

9854 Dual 4-Input AND Gate : 

9855 Single 8-Input, 2-Output AND Gate 

9856 Dual 2-Input AND Buffer Gate 

9864 3-1-3 Input AND Gate 

9865 Quad Single Input AND Gate 

9866 Dual 2-Iinput AND Gate with 2 Wide, 
2-Input AND-OR Gate 

9871 Dual 2 Wide, 2-Input AND-OR Gate 

9872 As 9866 w/o 2K Load and Pulldown 
Resistors 

9828 J-K, D Flip-Flop 

CTuL Il Line Interface Circuits 

9819/20 100Q Line Receivers 

9821 1002 Line Driver 

9826 EIA Telephone Line Driver 

9827 EIA Telephone Line Receiver 

CTuL MSI 

9822 Dual Full Adder/Subtractor 

9824 Four-Bit Comparator 

9834 Quad Latch . 

9838 One-of-Eight Decoder 


9881 Fight-Input Multiplexer 


INTERFACE CIRCUITS 


9626 — DUAL CCSL TELEPHONE LINE DRIVER 
GENERAL 


The 9626 is a dual device designed to translate incoming CCSL 
levels onto either military (MIL-STD 188B) or commercial (RS-232B) 
equipment. The outputs are single-ended, incorporate short circuit 
protection, and will have the same output impedance in either the 
high or low output state. Inputs are CCSL compatible. Rise and 
fall times are symmetrical and can be controlled by use of an 
external feedback capacitor connected between dV/dt and output 
pins. Power dissipation is constant for both frequency and rise and 
fall time control variations. The product will be released in the 16 
pin ceramic dual in-line package. 


TARGET SPECIFICATIONS 


Supply voltages Voc = 12V 410%, V_- = —12V +10% 


Vour Vou = 6V, Vo, = —6V 
Vin Vii = LV, Vy = 2V 
lp 2uA at V\, = 4V 
l. 90uA typical (0.5mA maximum) at V._ = OV 
Rout 25 ohms typical 
Re 80mA nominal (100mA maximum) 


Power dissipation 
Propagation delay 


160mW/gate 
100ns typical (200ns maximum) 


LOGIC DIAGRAM AND PIN ASSIGNMENTS 


(2) dv/dt A 
inA (14) 
In A (13) (3) Out A 
InA (1) 

(7) Output Amp Control 
In B (11) 
In B (10) (4) Out B 
In B (9) 

(8) dv/dt B 

Supplies 


(5) (12) (6) 


Veo = 12V + 10% 
Gnd Vec Veg cs > 


Ver = 12V + 10% 
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9627 — DUAL TELEPHONE TO CCSL LINE RECEIVER 

GENERAL | 

The 9627 is a dual device to receive either military (MIL-STD 188B) - 
or commercial (RS-232B) line signals and translate them to CCSL 
output levels. os 4 

The input features a differential amplifier with hysteresis in order 
to improve noise immunity and allow single-ended transmission re- 
ception. Outputs are CCSL compatible. Provision has been made to 
independently strobe each receiver and also to control receiver 
response time by use of an external capacitor tied to ground. The 
product is planned for release in the 16 pin ceramic dual in-line 
package. 


TARGET SPECIFICATIONS 
Supply voltages 
Vin Hysteresis 


Voc = 12V +10%, V.- = —12V +10% 
EIA 6 +3V (EIA Pin to V_,) 
MIL-STD 1.0 + 0.5V (EIA Pin OPEN) 
Rin EIA 3K to 7K (R,,, to GND) 
MIL-STD > 6K (10.7K nominal with R,,, OPEN) 

Common Mode 
Noise Rejection + 25V (referenced to ground) 
Vout Vo. < 0.4V at Io, = 5mA 
Voy > 2.4V at lo, = —0.5mA 
160mW/receiver 
80ns typical (200ns maximum) 


LOGIC DIAGRAM AND PIN ASSIGNMENTS 


Power Dissipation 
Propagation Delay 


InA(7 (4) Response 

7 7) Control A 
Rin A (6) (2) Out A 

— InA (5) (3) Strobe A 


+ In B (10) (14) Strobe B 


Rin B (11) (15) Out B 


— In B (12) (13) Response 


Control B 


SPECIAL CIRCUITS COMING SOON 


CTL 9826 — TELEPHONE LINE DRIVER 

The 9826 is a dual device designed to interface CTL levels at the 
input with equipment meeting military (MIL-STD-188B), or com- 
mercial — EIA (RS-232B) telephone line specifications. 

Both inverting, and noninverting CTL compatible inputs are provided. 
Power dissipation remains constant at typically 160mW, for all 
frequency and rise and full time variations. 

Outputs are single ended, have the same impedance in either high 
or low output state and incorporate short circuit protection. Rise and 
fall times are symmetrical and can be controlled by connecting an 
external feedback capacitor between dV/dt and the output pins. 


The 9826 will be available in the 14 pin ceramic Dual In-line Package. 
SPECIFICATIONS 


CTL 9827 — TELEPHONE LINE RECEIVER 

The 9827 is a dual device designed to interface incoming signals 
meeting military (MIL-STD-188B) and commercial — EIA (RS-232B) 
telephone line specifications, with standard CTL logic levels. 

The input features a differential amplifier with hysteresis, to improve 
noise immunity and allow single ended transmission reception. A 
tapped resistive network is employed to adapt the input to either 
EIA or MIL requirements. 

The outputs are CTL compatible. Receiver response time is adjusted 
by choice of external capacitor. 


The 9827 is supplied in the 14 pin ceramic Dual In-line Package. 
SPECIFICATIONS 


Vin Hysteresis 


EIA: 6V (+ 3V) (Pin 13 to VEE) 


Vin Vii = 0.8V, Vi, = 1.25V MIL-STD: 1.0V (+ 0.5V) 
Vout Vou = SV, Vo, = —6V Rin EIA: 3K to 7K (R,,, to GND) 
I 2mA at V|,, = 2 volts MIL-STD: >> 6K (10.7K typ) 
Rout 25 ohms (typical) Vous Vo. = 0.7V to —0.3V 


Propagation Delay 


loc 


100 ns (typ) 200 ns (max) 
80mA (typ) 100mA (max) Common Mode 


Noise Rejection 
Power Dissipation 
Propagation Delay 


Vou > 2.0V at 20 mA 


+ 25V (referred to ground) 
— 160mW/receiver 
120ns typ (200ns max) 


LOGIC DIAGRAM 


(4) dv/dt A 
In (1) 
In (2) (6) Out A 
In (3) 
© (5) Output Amp Control 
(11) Output Amp Control 
In (12) 
In (13) 
In (14) (7) Out B 
In (15) 
(10) dv/dt B 


(8) (16) = (9) 
Gnd Veco Veg 


RRTTL 


Fairchild is developing a Radiation Resistant T?L family which will 
be manufactured using production proven dielectric isolation and 
thin film resistor technologies. The family has been specifically 
designed for low propagation delay times and has been designed for 
operation and survivability in high radiation environments. Per- 
formance to particular categories is available from the factory on 
a need to know basis. The product line will be available in our 
14 lead 14” x 14” CERPAK. 


R’T?L DESIGN OBJECTIVES 


Single power supply: 5.0 volts + 10% 

Temperature range: 0°C to 125°C . 

Guaranteed fanout of 10 TTL loads over full temperature and supply 
voltage range. 

Guaranteed minimum of 0.4 volts noise immunity over temperature. 
Typical high level noise immunity of 1.3 volts and low level noise 
immunity of 0.8 volts 

Typical power dissipation of 22mW per gate at 50% duty cycle 
Typical propagation delays of 6ns for 50pf load 


FAMILY ELEMENTS 


9702 Quad 2-input NAND Gate 

9704 Dual 4-input NAND Gate 

9705 Dual, Dual 2-input AND/OR Invert 
9708 Single, Quad 2-input AND/OR Invert 
9711 Flip-Flop — Single D 

9774 Flip-Flop — Dual D 


LOGIC DIAGRAM- 


+iInA (4) O O (1) Response 
Control A 

Rin A (3) © © (14) OutA 

—InA (2)0 

+InB (7) O 

Rin B (8) O © (11) Out B 


—InB (9) © © (10) Response 


Control B 

Supplies 
Gnd Vcc VEE EIA Veo = +12V + 10% 
(5) (12) (6) (13) Veg = —12V + 10% 
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SPECIAL CIRCUITS COMING SOON 


RRDTL 


GENERAL DESCRIPTION 


The Fairchild Radiation Resistant series of Diode Transistor Micro- 
logic is a member of the Compatible Current Sinking Logic (CCSL) 
family designed for use in system where good noise immunity, 
medium speed, medium power, and good fanout are required. R?DTuL 
is available in CERPAK package over 0°C to 125°C temperature range. 


Noise immunity is typically 1 volt. Worst case noise immunity over 
the military temperature range is 400mV. Power dissipation is 
typically 8.5mW per gate function at a 50% duty cycle. The average 
propagation delay is 30ns per gate function. A single 5 volt + 10% 
supply can be used. The announced functions are identical in both 
pinouts and logic to their existing function isolated counterparts. 


Fairchild R?DTL devices incorporate dielectric isolation and thin film 
resistor manufacturing technologies. All family elements have been 
designed for operation and survivability in high radiation environ- 
ments. Performance to particular categories is available from the 
factory on a need to know basis. 


FAMILY ELEMENTS 


9732 Active Pull-up Buffer 

9744 Uncommitted Output Buffer 
9745 R-S Flip Flop (6K pull-up) 
9748 R-S Flip Flop (2K pull-up) 
9762 Triple Three Input Gate 


CTul Il 


CTuL Il is a new high speed version of the CTuL 9952 series circuits. 
The first elements to be announced will be pin-for-pin replacements 
for the existing family. The gates will offer tpd 3 nsec (max) and 
the buffer and inverter 8 nsec (max). Complete circuit listing is: 


GATES, INVERTERS, AND BUFFERS (RESTORERS) 


9806 9816 


9842 9852 


Quad 2-Input AND Gate Dual 2-Input NOR Gate 
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CERPAK DIMENSIONS 


9853 * 9854 
2-2-3 Input AND Gate 


9855 . 9856 
Single 8-Input, 2-Output AND Gate Dual 2-Input AND Buffer Gate 


SPECIAL CIRCUITS COMING SOON 


9866 / 9872 9871 
9866: Dual 2-Input AND Gate 
with 2 Wide, 2-Input AND-OR Gate 
9872: As 9866 w/o 2K Load and 
Pulldown Resistors 


9828 — J-K, D FLIP-FLOP 


The 9828 is a dual J-K or D type flip-flop designed for high speed 
storage, counting and parallel. or serial loading shift register 
applications. 


A high input on the Parallel Enable P.E. terminal permits D type 
operation and a low input enables the J-K. The device is triggered 
on the clock falling edge and has a common clock line. Toggle fre- 
quency will be in excess of 45 MHz. 


CTL I LINE INTERFACE CIRCUITS 


9819/20 — 1002 LINE RECEIVERS 


The 9819 and 9820 are dual elements designed for interfacing 
1002 transmission lines, used for peripheral equipment intercon- 
nections, with CTuwL systems. 

The 9819 offers a differential input; 9820 is a two input single 
ended receiver. Both devices have direct and inverted outputs, An 
active low level output enable facility permits up to eight drivers 
and receivers to be connected to a common buss line. 


9821 — 1002 LINE DRIVER 


The 982] is a dual 1000 line driver designed for use with the 9819 
and 20 line receivers. This element accepts single ended CTul 
levels, and provides complimentary outputs. 


DRIVER/RECEIVER FEATURES 


Driver/Receiver pair delay — 12 nsec 
Min line noise immunity + 0.4 volts 
14 lead ceramic DIP 


Dual 2 Wide, 2-Input AND-OR Gate 


CTuL-MSI 


CTuL-MSI elements offer the same advantages: as the standard 
CCSL-MSI functions building blocks at a two to three times speed 
improvement. All devices have fully. restored input and output levels 
and are clamped to reduce high frequency ringing problems, The 
elements will be available in the hermetic, 16 lead Dual-In-line- 
Package. 


9822 — DUAL FULL ADDER/SUBTRACTOR 


The 9822 is dual element which adds two numbers A and B and 
carry in C, if the enable function D is low. The sum S is produced, 
along with Carry Generate Cq and Carry Propagate Cp in 1 nsec. 
These permit the device to be used in very high speed carry look 
ahead configurations. If D is high the device acts asa subtractor. 
This element is intended for adding or subtracting binary or BCD 
numbers in series or parallel, parity checking, decoding and cycle 
encoding applications. 
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SPECIAL CIRCUITS COMING SOON 


9824 — FOUR BIT COMPARATOR 


The 9824 is a high speed four bit comparator for data processing 
and instrumentation applications. The element compares two four 
bit parallel words and provides a high output at the appropriate 
terminal A < B, A=B andA > B in 25 nsec. 


Extension to larger word sizes is achieved with the A < B and 
A > B inputs. A > B IN to A > B OUT is provided in 12 nsec. 


9834 — QUAD LATCH 
The 9834 is a gated latch circuit for 4 bit parallel data storage. 


Two write lines W, and W, provide clock input and clock enable 
facilities, common read line R presents the fully restored outputs 
to Q, through Qu. Write time is 12 nsec, read time 8 nsec. 


Synchronous mode controls A and B, common to all four latches 
determine set, clear, or data transfer function. 
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9838 — ONE OF EIGHT DECODER 


The 9838 is a multi-function decoder designed to convert three 
digital inputs to one of eight mutually exclusive digital outputs. 


A gated enable control permits use of the 9838 in many demulti- 


.plexing, memory and control decoding applications. The selected 


output is enabled by a high on E, and low on E. 


9881 — EIGHT INPUT MULTIPLEXER 


The 9881 is an eight input digital multiplexer designed for gating 
information .from several sources onto a single buss. Extension of 
the multiplexing capability and numerous other logic functions are 
provided by the enable terminal E. 


Delay of 15 nsec is obtained from presentation of binary address 
to Ao, Ai, and A, to information available at the output. Device 
through delay is 10 nsec. | 


Inputs 


Output 


Type 


SH2001 
SH2002 
SH2002-P 
SH2100 
SH2101 
SH2200 
SH2204 
SH2205 


Function 


Lamp & Relay Driver 


High Impedance Amplifier 
Analog Switch 


High Impedance 
Differential Comparator 


Quad Full Adder 


Page No. 


Device 


SH2001 
SH2002 


SH2002-P 


SH2100 
$H2101 
SH2200 


$H3000 
SH3001 
$H3002 


SH3005 


SH2205 


ar ets sdalne dates ds dee dats dr 
NO PO DH Co Oe 
™ O1 R “Go 


HYBRID CIRCUITS NUMERICAL INDEX 


Type Page No. 


Package 


TO-100, FP 
TO-100, FP 
Plastic DIP 
TO-99, FP 


TO-99 


SH3000 
SH3001 
SH3002 
SH3005 


SH3200 
SH3201 
SH3741 


Plastic DIP, TO-100, FP 


TO-100 
TO-100 
TO-100 


- TO-99, FP 


Ceramic DIP 


HYBRID CROSS REFERENCE | 


Function 


Parity Generator 
Voltage Regulator 


Quad Core Drivers 


4 Bit Arithmetic Unit 
Dual Operational Amplifier 


Type 


SH6400 
SH6401 
SH6402 
SH6500 
SH6501 
SH6502 
SH8080 


Device 


SH2204 


SH3200 
SH3201 


SH6400 
SH6401 
SH6402 
SH6500 


SH6501. 


SH6502 
SH8080 
SH3741 


Page No. 


9-45 
9-45 
9-45 
5-49 
5-49 
5-49 
9-54 


Package 


FP 


TO-99 
T0-99 


FP, Ceramic DIP, Plastic DIP 
FP, Ceramic DIP, Plastic DIP 
FP, Ceramic DIP, Plastic DIP 
FP, Ceramic DIP, Plastic DIP 
FP, Ceramic DIP, Plastic DIP 
FP, Ceramic DIP, Plastic DIP 


FP 
Plastic DIP, Ceramic DIP 


SH2001 


HIGH-VOLTAGE, HIGH-CURRENT DRIVER 


INPUTS CCSL COMPATIBLE 
¢ USE FOR CORE, CABLE, AND LAMP DRIVER 


e HIGH CURRENT CAPABILITY . . . 250 mA SINKING CURRENT AT 0.5 VOLT 


HIGH VOLTAGE CAPABILITY . . . 40 VOLTS LVeEo 
LOGIC FLEXIBILITY 
e HIGH SPEED 


ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted) 


Voltage Applied to Pin 8 
Voltage Applied to Pin 10 
Operating Power 
Operating Temperature 
Storage Temperature 
Input Reverse Current 
Current on Pin 8 


LOGIC SYMBOLS AND FUNCTIONS 


8 
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4 INPUT NAND WITH INHIBIT (NOR) INPUT 


FAIRCHILD HYBRID CIRCUITS 


PHYSICAL DIMENSIONS 


TO-100 
(10 pin package) 


.370 


ru = 


10 LEADS 
019 
016 DIA. 


-+-40 Volts 

8 Volts 

800 mW 

(See Part Nos.) 
—65°C to +150°C 
1 mA 

1 Amp 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.32 grams 


PART NO. —55°C TO +-125°C HAG-20011XX 
0°C TO + 70°C HAG 20019XX 


BG - PACKAGE 
TOP VIEW 


= 1:2°3-4+9 POSITIVE 


(NAND LOGIC) 


PART NO. —55°C TO +-125°C HBG-20011XX 
0°C TO + 70°C HBG 20019XX 


-AIRCRIL EM 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


5-1 


| FAIRCHILD HYBRID CIRCUITS SH-2001 


GUARANTEED TEST SEQUENCE SH-2001 


LTPD LIMIT 
TESTNO. GROUP PIN1 PIN 2 PIN 3 PIN 4 PINS PIN 6 PIN 7 PIN 8 PINS PINIO SENSE MIN. MAX. 


Co CO © 


oO 


Vit 

GND 
GND GND GND 
Vp GND = GND 
GND ss Vp GND 
GND GND Y, 


Ss tS 


mem CO CON OD Of PW Mh = 
p= © . 


_A 
A 
A 
A 
A 
A 
A 
B 
B 
B 
B 
B 
C 
C 
C 
C . 
C 
D 
E 
F 
F 
F 
F 


*See Test Conditions and Definitions on Page 3 


FORCING FUNCTIONS (Temperature Range —55°C to +125°C) 
UNITS —55°C +25°C +125°C 


Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Milliamps 
Milliamps 
Volts 


UNITS o°c +25°C +70°C 


Volts 
Volts 
Volts 
Volts 
Volts 
Volts 


Volts 
Volts 
Milliamps 
Milliamps 
Volts 


FAIRCHILD HYBRID CIRCUITS SH-2001 


TEST LIMITS (Temperature Range —55°C to +125°C) 


—55°C +25°C +125°C 
UNITS MIN. MAX. MIN. MAX. MIN. MAX. 
Vou Volts 0.45 0.40 0.45 
OL? Volts 0.45 0.40 0.45 
Vox Volts 2.20 2.00 1.80 
Ip Microamp 2.0 5.0 
—I, Milliamp 1.60 1.60 | 1.50 
lox Microamp 9.0 200 
lp Milliamp 30.6 
re Milliamp 7 29.6 
ton Nanosec. | 160 
torr Nanosec. 220 
TEST LIMITS (Temperature Range 0°C to +70°C) 
0°C +25°C +70°C 
UNITS MIN. MAX. MIN. MAX. MIN. MAX. 
Vou Volts 0.45 0.45 0.5 
Voie Volts : 0.45 0.45 ; 0.5 
Vou Volts 2.05 1.95 | 185 
Ip Microamp | 9.0 10.0 
—I; Milliamp 1.40 1.40 1.35 
lox Microamp | 5.0 200 
lppH Milliamp 30.6 
IMAX Milliamp | 34.0 
ton Nanosec. | | 200 
torr Nanosec. 260 
TABLE OF LTPD’S (These apply to test sequence page 2) 
GROUP COLD 25°C | HOT 
A 15% 10% 15% 
B 10% 15% 
C 15% | 10% 15% 
D 15% 10% 15% 
E 10% 15% 
Zz 10% 15% 
TYPICAL SWITCHING TIMES SWITCHING TIME TEST CONDITIONS 


O 40V 


O OUTPUT 


C ~ 10 pf = WIRING 
CAP. 


FREQ. = 1Mc 


PW. = | 
eons PIN 5, PIN 7 GND = = 


40V OUTPUT 


| 
ptt IN TN | 
BREAN 
Pit ttt Tt ft 


uh 
© 
fo) 
oO 
RO 
wi 
° 
a) 
TS 
wn 
iS) 
a) 


TEMPERATURE OV 


ton toff 


FAIRCHILD HYBRID CIRCUITS SH-2001 


APPLICATIONS 


LAMP DRIVER— 


3 - #327 BULBS 


INPUTS FROM 
DECADE 
COUNTER, 

ETC. 


+28 V DC 


LAMP TEST 


LATCHING RELAY— 


UNLATCH 


1 
INPUTS | 2 


LATCH INPUT 09 +28V DC 
Relay will unlatch if any input (1, 2, 3) goes low. 


aa eae 
ae 


DTyL INTERFACE DRIVER— 


J OUTPUT 
Ri (Logic levels selected 


[~ by Vcc) 
j 
= ~ Vec 


RL 2 1602 at Vcc = 40 VOLTS 
RL 2 802 at Vcc = 20 VOLTS 


HIGH-CURRENT LINE TRANSMITTER— 


INVERTING as 
INPUTS 502 CABLE 
502 
Vcc 
NON-INVERTING INPUT (UP TO +12 V) 


NOTE: If only non-inverting input is used, one of the inverting inputs must be grounded. 


— §H2002 
DTuL HIGH POWER DRIVER 


FAIRCHILD HYBRID CIRCUITS 


e LOGIC FLEXIBILITY ....... LATCHABLE 4 INPUT NAND WITH INHIBIT (NOR) INPUT 

e HIGH CURRENT CAPABILITY . . . UP TO 150 mA PHYSICAL DIMENSIONS 
e HIGH VOLTAGE CAPABILITY . . . 40 VOLTS LV... ena 

e INPUT COMPATIBLE WITH CCSL PRODUCTS 


FULL —55°C TO +125°C TEMPERATURE OPERATION 
e APPLICATIONS INCLUDE CABLE AND LAMP DRIVER 


10 LEADS 
ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted) oo Ul 
Voltage Applied to Pin 10 (continuous) +8.0 Volts 
Input Reverse Current 1.0 mA 
Voltage Applied to Pin 8 (continuous) +40 Volts 
Voltage Applied to Pin 10 (pulsed < 1 second) | +12 Volts 
Storage Temperature —65°C to +150°C 
Operating Temperature | (See Part Nos.) 
Power Dissipation (Derate Linearly to +175°C) 800 mW 


NOTES: Ail dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.32 grams 


HAG20021XX (—55°C TO +-125°C) 
HAG20029XX (0°C TO +-70°C) 


LOGIC SYMBOLS AND FUNCTIONS 


BG - PACKAGE 
TOP VIEW 


370 370 
'250 TOP VIEW 370 


NOTES: All dimensions in inches 
Alternate marking of dot in upper left hand corner is 
aiso acceptable 
Package weight is approximately 0.7 gram 


HBG20021XX (—55°C TO +-125°C) 
HBG20029XX (0°C TO +-70°C) 


FAI 


SEMICONDUCTOR 
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LTPD : | LIMIT 
TESTNO. GROUP PIN1  PIN2  PIN3  PIN4  PIN5 PING  PIN7 PINS PINS  PIN10 SENSE MIN. MAX. 


GND 
GND — GND 
GND —- GND 
Ve GND 
GND V,, 


A 
A 
A 
A 
A 
A 
A 
B 
B 
B 
B 
B 
C 
C 
C 
C 
C 
D 
E 
F 
F 


+125°C 


Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Milliamps 
Milliamps 
Volts 


FORCING FUNCTIONS (Temperature Range 0°C to +/70°C) 


Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 


Volts 
~ Milliamps 
Milliamps 
- Volts 


FAIRCHILD DIODE TRANSISTOR MICROLOGIC® I.C. 


TEST LIMITS (Temperature Range —55°C to +-125°C) 


+125°C 
MAX. 


Volts 
Volts 
Volts 


Microamp 
Milliamp 
Microamp 
Milliamp 
Milliamp 


TEST LIMITS (Temperature Range 0°C to +-70°C) 


Volts 
Volts 
Volts 
Microamp 
Milliamp 
Microamp 
Milliamp 
Milliamp 


TABLE OF LTPD’S (These apply to test sequence page 2) 


TYPICAL SWITCHING TIMES SWITCHING TIME TEST CONDITIONS 
4002 


ow 
ae ied dea 
COPE 
isi Maida 
i Vann 


40V ¢ © OUTPUT 


PIN 10 = Vcc =5V 


200 


C= 10pF= WIRING CAP 


FREQ. = 1MHz 
PW. = 500 ns PIN 5, PIN 7 GND 


TIMES —ns 


~50°C 25°C 
TEMPERATURE 


40V OUTPUT 
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FAIRCHILD DIODE TRANSISTOR MICROLOGIC® I.C. 


APPLICATIONS 


LAMP DRIVER— 


LAMP TEST © | 
(3) 2 -NO. 327 BULBS 


+28V DC 


INPUTS FROM . 
DECADE o——| : 
COUNTER, © 
Etc. ° 


LATCHING RELAY—OR FAULT LAMP DRIVER 


NO. 330 
LATCH INPUT o———o¥ BULB 
a S 
( ) ’ 
+14V DC 
4 ° ia: 
4 ah | +28VDC 
UNLATCH } 1 : 
INPUTS 23 


RELAY WILL UNLATCH IF ANY INPUT (1, 2,3) GOES LOW. 


OUTPUT TRANSFER PULSE SAFE OPERATING AREA 


I¢- COLLECTOR CURRENT-AMPS 


Vc - COLLECTOR TO EMITTER VOLTAGE- VOLTS 


HIGH CURRENT CAPABILITY . . . UP TO 150 mA 

HIGH VOLTAGE CAPABILITY .. . 40 VOLTS LV... 

INPUT COMPATIBLE WITH CCSL PRODUCTS 

e APPLICATIONS INCLUDE CABLE, LAMP, AND RELAY DRIVER 


ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted) 


Voltage Applied to Pin 10 (continuous) 

Input Reverse Current 

Voltage Applied to Pin 8 (continuous) 

Voltage Applied to Pin 10 (pulsed < 1 second) 
Storage Temperature 

Operating Temperature 

Power Dissipation (Derate Linearly to +175°C) 


LOGIC SYMBOLS AND FUNCTIONS 


SH2002-P 


DTwL HIGH POWER DRIVER 


IN PLASTIC DUAL-IN-LINE PACK 
FAIRCHILD HYBRID CIRCUITS 


LOGIC FLEXIBILITY ....... LATCHABLE 4 INPUT NAND WITH INHIBIT (NOR) INPUT 


+8.0 Voits 

1.0 mA 

~ +40 Volts 

+12 Volts 

—65°C to +150°C 
0°C to +/0°C 
800 mW 
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PHYSICAL DIMENSIONS 


NOTE : All dimensions in inches 


H6F20029XX (0°C TO +70°C) 


—AILFRCrRIL GM 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


—— _ FAIRCHILD HYBRID CIRCUIT SH2002-P 


GUARANTEED TEST SEQUENCE 


LTPD | LIMIT 
TEST NO. GROUP PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN6 PIN 7 PIN 8 PIN9 PIN 10 SENSE MIN. MAX. 


Vig GND 

GND 

GND 

GND 

GND 

Vie GND 

GND GND 

GND GND GND _ GND 
Vp GND GND GND 
GND =s-'Vp GND GND 
GND GND GND 
GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 


= Ss ft WN -—- © Pp ON = ~ Po — ~ — x 


A 
A 
A 
A 
A- 
A 
A 
B 
B 
B 
B 
B 
C 
C 
C 
C 
C 
D 
E 
F 
F 


Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Milliamps 
Milliamps 
Volts 
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FAIRCHILD HYBRID CIRCUIT SH2002-P | 


TEST LIMITS (Temperature Range 0°C to +70°C) 


Volts 
Volts 
Volts 
Microamp 
Milliamp 
Microamp 
Milliamp 
Milliamp 


TABLE OF LTPD’S (These apply to test sequence page 2) 


TYPICAL SWITCHING TIME 
SWITCHING TIME TEST CONDITIONS 


4002 


40V 0 © OUTPUT 


PIN 10 = Vcc? 5V 


Eee 


C= 1OpF= WIRING CAP 


TIMES - ns 


FREQ. = 1MHz 
P.W. = 500 ns 


<— 
ri 


T, ~ AMBIENT TEMPERATURE - °C 


40V OUTPUT 
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FAIRCHILD HYBRID CIRCUIT SH2002-P 


APPLICATIONS 
LAMP DRIVER— 


LAMP TEST o———< 
» 3 ) (3) 2-No. 327 BULBS 


INPUTS FROM +28V DC 


DECADE : 
COUNTER, © 
ETc. ° 


LATCHING RELAY—OR FAULT LAMP DRIVER 


NO. 330 
LATCH INPUT 2———o BULB 
-+#14VDC 
‘ = ei mare: 
4 +28VD0C 
UNLATCH | 1 
INPUTS 2 


RELAY WILL UNLATCH IF ANY INPUT (1,2,3) GOES LOW. 


OUTPUT TRANSFER PULSE SAFE OPERATING AREA 


I¢- COLLECTOR CURRENT-AMPS 


0 5.0 10 15 20. 25 30 35 
Vcp- COLLECTOR TO EMITTER VOLTAGE-VOLTS 


SH2100 
HIGH CURRENT DRIVER 


HYBRID CIRCUITS 


GENERAL DESCRIPTION - The SH 2100 Hybrid consists of a Buffer Micrologic® Integrated 


Circuit driving a high-current NPN Planar* Epitaxial Silicon Transistor. PHYSICAL DIMENSIONS 


(SIMILAR TO TO-5) 


*Planar is a patented Fairchild process, 


@® 135 mA CURRENT SINK 

e@ INPUT COMPATIBLE WITH pL, MWyL, DTpLl, AND CTpL 
@ OPERATES AT 12V 

@ FAN-OUT = 200 pLOGIC LOADS 


ABSOLUTE MAXIMUM RATINGS (25°C Free Air Temperature unless otherwise noted) 


Maximum Temperatures 


Storage Temperature -65°C to +150°C 
Operating Temperature -55°C to +125°C 


Maximum Voltages NOTES: Dimensions as per latest J-10 committee 
All dimensions in inches 
Leads are gold-plated kovar 


Maximum Voltage Applied to Pin 8 +12 Volts PRISE SOR LIG a2 Crates 
Maximum Voltage Applied to Pin 3 . +4 Volts 
: P ; PART NO. HXK21001XX -55°C TO +125°C 
Maximum Voltage Applied to Pin 5 Vopo +30 Volts HXK21009XX O°C TO +70°C 
LV +12 Volts 
CEO ? G - PACKAGE 
Maximum Total Power Dissipation at 25°C Ambient '. 500 mW | TOP VIEW 
Typical Power Dissipation at 25°C Ambient | 65 mW 
Maximum Current Applied to Pin 5 500 mA 


Maximum Fan-out (R = 202 +5%) into RTL Micrologic | 200 


out 


FLAT PKG. 


GND 


TOP VIEW By PART NO. HBG21001XX -55°C TO +125°C 
ee Ae HBG21009XX O°C TO +70°C 


Test | | Test Conditions | . Test Limits 
Title Units Pini Pin2 Pin3 Pin 4 Pin 5 i i i Min. Typ. Max. 


max 
See Switching Time Test Circuit 30 nsec 


See Switching Time Test Circuit 70 nsec 


T= 
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DC ACCEPTANCE TEST LIMITS 


Symbol* 


loEx 


Test Tolerance 


+0.010 V 
+0.002 V 
+0.002 V 
+0.002 V 
+0.01 2 


+0.01 V 


-55°C +2°C 


3.00 V 
1.014 V 
1.014 V 
0.710 V 

20 & 
0.710 V 

12.0 V 
0.990 mA 
0.100 mA 


25°C +2°C 


3.00 V 
0.844 V 
0.815 V 
0.565 V 

20 22 
0.300 V 

12.0 V 
0.870 mA 
0.218 mA 


*For definition of the symbols refer to standard Fairchild Micrologic specification, 


TESTS FOR END POINTS GROUP B 1, 2, 3 


10% 25°C 


10% 25°C 
10% 25°C 


15% 
15% 
15% 


+125°C 42°C 


3.00 V 
0.674 V 
0.674 V 
0.320 V 
20 2 
0.320 V 
12.0 V 

0.940 mA 

0.235 mA 


~55° & +125°C 


(55) & +125°C 


~55° & +125°C 


NOTE: Fairchild Assured Customer Test Programs are identical to latest issue Epitaxial yp Logic Tentative Specifications. 


NOTE: Mid-Range (0°C to 70°C) SH2100 Hybrids may be operated over the full military (-55°C to +125°C) temperature range by using a 


sliding voltage power supply which varies linearly from 4.2 VDC at -55°C to 2.6 VDC at +125°C, 


GND 
uL 903 


R 
For Low Drive 


Cs 


~ FULL DRIVE 
EQUIVALENT 
LOAD 


U 
INPUT 
SCOPE — 


NOTE: FULL DRIVE IS EQUIVALENT TO FAN-OUT OF 
| 200 MICROLOGIC GATES. 
LOW DRIVE IS EQUIVALENT TO FAN-OUT 

OF 40 MICROLOGIC GATES. 


T, =25°C 


A 


SWITCHING TIME TEST CIRCUIT 


Input 0.5V 
2.29 2 
FD 
ee Output 0.5V 
FD6 
t 
A pdl 
OUTPUT 
SC OPE 


FAIRCHILD HYBRID CIRCUITS SH2100 


RULES FOR SELECTING VALUES OF Rout 
(Applicable over -55°C to +125°C temperature range. ) 


Primary consideration is to minimize overdrive to driven elements and reduce power drain. 


FANOUT MAXIMUM VS. Rour 


200 


A. MICROLOGIC Elements 


Rout min) = 202 +5% 


MAXIMUM FAN-OUT INTO MICROLOGIC 
3 


4,000 


out Max Fan-out Used 0 


Royz IN 2 


FANOUT MAXIMUM VS. Rour 


z 
B. MWuL Elements 3 
Roy nin) = 202 +5% = 
13,000 . 
out - Max. Fan-out Used 
TYPICAL | TYPICAL 
toa: VERSUS TEMPERATURE toaz VERSUS TEMPERATURE Vin VERSUS 2In 


1-2,25Q 1500pf oe 


t 
ba, i 11. 300pf ae: “11.2 300pf 


ak EE ia 


PROPAGATION DELAY TIME IN nsec 
PROPAGATION DELAY TIME IN nsec 
8 


: 21,,, Test 
Poi nt 
’ 
rit 
0 1.2 1 


TEMPERATURE IN °C TEMPERATURE IN °C 
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FAIRCHILD HYBRID CIRCUITS SH2100 
APPLICATIONS- When driven from standard MICROLOGIC 


Input Loading = 2 when driven 
Factor from Micrologic 


= 6.0 when driven 
from MWuL 


#47 or 


#328 or Equivalent 
LAMP DRIVER 


Any relay or 
4 Solenoid with less 
t © than 250 mA current 


, | ) ) ' drain 
IN or Equivalent | 


V +12VDC VDC =~ 2 times desired 
C Y pulse amplitude 


RELAY DRIVER 


90 §2 LINE DRIVER 


R can be 7522 or 93 2 for 
cables of these impedances 


CORE MEMORY DRIVER 


2022 + 5% 
1/2 W 


Clock Input 
uLOGIC CLOCK DRIVER Be of 
i 100 wh 926 or 923 
! Elements 
To additional SH 2100 
as needed 
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SH2101 
HIGH VOLTAGE DRIVER 


HYBRID CIRCUITS 


GENERAL DESCRIPTION - The Fairchild SH 2101 Hybrid High-Voltage Driver consists of an 
Integrated 4-input Milliwatt RT pL Gate driving a High-Voltage Transistor. 


PHYSICAL DIMENSIONS 
. (SIMILAR TO TO-5) 


100 VOLT OUTPUT-CAN SINK TO 10 mA ; | = 
INPUT COMPATIBLE WITH pL, MILLIWATT RTL, DTpL, AND CTpL 

FULL -55°C TO +125°C TEMPERATURE OPERATION 

APPLICATIONS INCLUDE NEON BULB AND GAS READOUT TUBE DRIVER AND HIGH VOLTAGE 
INTERFACING | | 


ABSOLUTE MAXIMUM RATINGS (25°C Bree Air Temperature) 


Maximum Voltage Applied to Pin 8 (éontinueus) +8.0 Volts 
Maximum Voltage Applied to any Input Pin (continuous) + 4.0 Volts 
Maximum Voltage Applied to Pin 6 (continuous) +100 Volts 
Maximum Voltage Applied to Pin 8 (pulsed <1 second) +12 Volts 
Maximum Storage Temperature -65°C to +150°C 
Maximum Operating Temperature -55°C to +125°C Lente negli Kova 


Maximum Power Dissipation 250 mW 


OPERATING VOLTAGE RANGE 


V c (Pin 8) 2 4320 + 10% to +4.0 +10% Volts PART NO. HXK2101TXX 
» =e T=1 FOR -55°C TO +125°C TEMP. RANGE 
Vi (Pin 6) < +100 Volts T=9 FOR 0°C TO +70°C TEMP. RANGE 


LOGIC SYMBOL LOAD CHART 


NEGATIVE LOGIC: 6 =1+2-°3-5 
POSITIVE LOGIC: 6 = 1+2+3+5 


PIN 7 IS AN EXPANDER INPUT. 
ADDITIONAL PAIRS OF INPUTS 

MAY BE ADDED USING THE MIL- DRIVEN BY N (EQUIV. INPUT LOAD) 
LIWATT RTuL EXPANDER, FOL- MILLIWATT RTuL fl 

LOWING THE LOADING RULES oni fs 


SHOWN ON THE MILLIWATT RT ul DRIVEN BY NO. OF SH-2101 ALLOWED 


921 Pee SHEET. DTuL GATE 3 MAX WITH NO DTyL FANOUT 
BUFFER fy MAX WITH NO DTyul FANOUT 
? 1 MAX WITH SPECIFIED DTyuL FANOUT 


IRCHILD 


Soprrreennress 
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| _ FAIRCHILD HYBRID CIRCUIT SH2101 | 


TEST CONDITIONS TEST LIMITS 


Units Pin 1 Pin 2 Pin 4 Pin 5 Pin8 Min. Typ. Max. 


ne 
<j 

Oo 

Qa 


oo 
a 
vo) 


I, V 


lor, 
Vv 


H 
Vi 
H 


Q 
Q 


< 


ror) 
< 


Q 
Q 


o 
Q 


< 
Q 
Q 


V 
V 


Pulse in ; Pulse out 


< 


CoA Aaa tk O DW 
Oo dd ® 

Q 

Q 


ran 
(=) 
for) 
Q 
Q 


7 
for) 
t 


Cr ete = = — > 
Q 
Q 


<<< 


pe 
- 
Q 
OQ 


Pulsein ~ Pulse out 


DC TEST LIMITS 


3.00 +0.01 3.00 +0.01 3.00 +0.01 
1.80 +0.01 1,80 +0.01 1.80 +0.01 
970 +2 80542 590+ 2 
935 +2 7504 2 5554 2 
650 +2 450+ 2 260+ 2 
125 130 110 
100 +1 100+ 1 100+ 1 
220 320 
5 40 
10 + 0.1 10 +0.1 


<<< < 
6 < 
Z 


| 


<< 


SYMBOLS AND DEFINITIONS 


Vo C Supply Voltage 

Von Minimum threshold voltage which will insure an off output transistor. 

Vin Input voltage used to measure maximum aN required to define fan-in. 

Vaor Voltage level sufficient to insure full saturation of remaining input transistors for measurement of worst case input loading. 
VoFF The maximum voltage which may be applied to an input terminal without turning on the transistor. 

LN The current drawn from the Vin supply by one input of a gate with a fan-in of two or more. 

VoL Maximum saturated output voltage when VorF voltage is applied at all inputs and lo. is supplied to output collector. 

lox Collector leakage current when Von is applied to one input and Vu is applied to output collector. 

Tor. Output transistor collector current. 

Vu Voltage applied to output collector to measure Tox: 


FAIRCHILD HYBRID CIRCUIT SH2101 


SWITCHING TIME TEST CIRCUIT 


ee tle 


PULSE IN D Vec=3V O T.P. 


> 3.6K 


Om WA 15K< 20pf| 2; 
FD600N 7 


GND. 


GROUND UNUSED 
INPUT PINS 
TYPICAL ELECTRICAL CHARACTERISTICS 
FIG. 1 , FIG. 2 FIG. 3 
TYPICAL SWITCHING TIMES TYPICAL INPUT CHARACTERISTICS TYPICAL POWER DISSIPATION 


VS. Vee (FOR OPEN ele 
0 


TIME - nsec 


Ls ) 


AVERAGE POWER PER NODE - mW 


0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 
| 
Vin ~ VOUS | 


0 Vee ~ VOLTS 
Ty 7 AMBIENT TEMP - °C 125°C CC 
59V 
NOTE: This e will apply a eS is increase d from 
3V to 5V with small decrease in Un for same Vint 
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FAIRCHILD HYBRID CIRCUIT SH2101 


TYPICAL APPLICATION 


SH2101 : NIXIE 


0 170V 


_ INPUTS 


nixie © — Registered Trade Mark Burroughs Corp. 


INPUTS 


NEON GLOW LAMP DRIVER 


NOTE: LAMP LIGHTS ONLY 
WHEN ALL INPUTS ARE LOW 


+24V 


( OUTPUT 
INPUTS 


INTERFACE GATE— __ 
MICROLOGIC TO 24 VOLT LOGIC 
NOTE: FOR 12 VOLT CIRCUITS — 
USE 1.2K RESISTOR AND +12 VOLT SUPPLY 


FOR DTuL AND TTyL CIRCUITS 
USE 2K RESISTOR AND +5 VOLT SUPPLY 
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SH2200 
HIGH-VOLTAGE, HIGH-CURRENT DRIVER 


A FAIRCHILD HYBRID DESIGN SPECIFICATION CIRCUIT 


FEATURES 


e INPUT CCSL COMPATIBLE : 
e HIGH SINKING CURRENT CAPABILITY . . . 500 mA AT 0.6 VOLT 


e HIGH VOLTAGE CAPABILITY......... 30 VOLTS, V., 
e LOGIC FLEXIBILITY... 1.2... 00ees 4 INPUT NAND WITH INHIBIT (NOR) INPUT 
APPLICATIONS 


e RELAY AND LAMP DRIVER WITH LATCHING 
e TAPE READOUT, TEST EQUIPMENT 
e SOLENOID DRIVER 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


METAL CAN & 

Maximum Temperature FLAT PACK PLASTIC DIP 
Storage Temperature —65°C to +200°C —65°C to +150°C 
Operating Temperature —55°C to +125°C 0°C to +70°C 

Maximum Power Dissipation *METAL CAN *FLAT PAK PLASTIC DIP 
At 25°C Ambient Temperature 800 mW 750 mW 455 mW 

Maximum Voltages and Currents 
Voltage Applied to Pin 8 +50 Volts 
Voltage Applied to Pin 10 8.0 Volts 
Input Reverse Current 1.0 mA 
Current on Pin 8 1.0 Amp 


*Use proper heat sink at temperature above 100°C. 


ORDER INFORMATION 
- Specify H6F22009XX for 10 pin Plastic DIP, T, = 0°C to +70°C 
HAG22001XX for pin Metal Can (JEDEC TO-100), T, = —55°C to +125°C 
HBG22001XX for 10 pin Flat Pak, T, = —55°C to +125°C 


LOGIC SYMBOLS AND FUNCTIONS 


8=1°2°3°4 +9 POSITIVE 
(NAND LOGIC) 
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PHYSICAL DIMENSIONS 


PLASTIC DIP 


.320 
.300 


=” M2 


TOP VIEW .|+-—-320 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


~~ | - - 2 3 7 7 7 7 T = 
aS Bie ng SEO _= 


LIMITS 
UNITS 


SENSE 


PIN 10 
Voc 
oe 


+70°C — 


+25°C 


© 
© 
N 
N 
a 
oe) 
= 
aa 
fea 
>. 
= 
2 
= 
= 
Ss) 
= 
rs 


=| x = = fond of} wl of ow 
a | > > > > > > |> 
wa [i i 
= a = a wl of of 
an | >| > > > | > [> |> 
S 

~|=]elr © JO JO [© JO JO JO JO JO JO JO [O JO 10 JO Jo Jo 

< 

Q.. 

—_ 

© 

fa 

co 

(am) 

= 

and 


0°C 


SYMBOL 


FORCING FUNCTIONS (Temperature Range 0°C to 70°C) 
TEST LIMITS (Temperature Range 0°C to 70°C) 


GUARANTEED TEST SEQUENCE 


2 


- 


5 


FAIRCHILD HYBRID SH2200 | 


FORCING FUNCTIONS (Temperature Range —55°C to +125°C) 
SYMBOL +125°C 


+125°C 


ELECTRICAL CHARACTERISTICS 


TYPICAL OUTPUT VOLTAGE OUTPUT VOLTAGE 
VERSUS TEST CIRCUIT 
AMBIENT TEMPERATURE 


Vo, OUTPUT VOLTAGE ~ VOLTS 


Ty ~ AMBIENT TEMPERATURE — °C 


TYPICAL SWITCHING TIME SWITCHING TIME TEST CIRCUIT 
AMBIENT TEMPERATURE 


100 0 


© OUTPUT 


C=10pF = WIRING CAP 


FREQ. = 1MHz 
PW = 500ns 


TIMES — ns 


PIN 10 = Vcc = 5V 
PIN 5, PIN 7 GND 


Ta — AMBIENT TEMPERATURE — °C 
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FAIRCHILD HYBRID $H2200 


APPLICATION 
LAMP DRIVER 


LAMP TEST © 


eo. 


INPUTS FROM ~ | | 
DECADE : — 

COUNTER, BD, UP TO 50 VOLTS 
ER | 


LATCHING RELAY OR FAULT LAMP DRIVER 


9 
LATCH INPUT © 


UP TO 
| 500 mA BULB 


UP TO 50 VOLTS 


UNLATCH UP TO 50 VOLTS 


INPUTS 


RELAY WILL UNLATCH IF ANY INPUT (1, 2, 3) GOES LOW. 
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SH2204 
BYTE PARITY GENERATOR OR CHECKER 


A FAIRCHILD HYBRID DESIGN SPECIFICATION CIRCUIT 


GENERAL DESCRIPTION — The SH2204 consists of four high speed binary full adders. The design is two 
9304 MSI circuits useful to generate parity for an 8 bit byte or to check parity over 9 bits. Delay from input PHYSICAL DIMENSIONS 
to odd parity is typically 35 ns. Additional parity units can be connected for larger word lengths. 
300 __, |. .385 MAX. 300 
018 MIN. r SQUARE T 
.013 


oa 
oot 

FEATURES: | | pee 
e 35 ns TYPICAL INPUT TO ODD PARITY DELAY 


e ALL INPUT DIODE CLAMPING 
e CCSL INTERFACE 


; 2a 
| oko 


.006 
oid <<"HEAT TRANSFER SURFACE 003 


ORDER PART NOS:: : 
HBK22041XX (~—55°C to +125°C) 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) HBK22049XxX (0°C to 70°C) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5Vto+/7V 
Voltage Applied to Outputs for high output state —0.5 V to +V.- value 
Input Voltage (D.C.) —0.5 Vto +5.5V 


LOGIC DIAGRAM PIN CONFIGURATION 


r3 
Bele 
C 8 A 


| 9304 FULL ADDER 1 | | 9304 FULL ADDER 1 9304 FULL ADDER 2 | 
fs Ss  Cof ;S S$ Co] SS _ fy 


Voc | 
4 S, (ODD PARITY) | 
S, (EVEN PARITY) | 


| N.C. 


i 
,UU 
c B a | 
9304 FULL ADDER 2 | 

is S Cy | 


ODD PARITY EVEN PARITY 


SEMICONDUCTOR 
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FAIRCHILD HYBRID CIRCUIT SH2204 


CHARACTERISTICS 


Output High Voltage 


LIMITS 
SYMBOL —55°C +25°C +125°C UNITS CONDITIONS 
| MIN. MAX. | MIN. TYP. MAX. | MIN. MAX. 
low = —1.2 mA 
low = —0.84 mA 
Output Low Voltage 0.4 Volts ; lo, = 16 mA 
lop = 14.4 mA 
lo, = 11.2 mA 
lot = 8. 7 mA 
Vie Input Low Voltage Volts | Guaranteed input low 
threshold for all inputs 
ELECTRICAL CHARACTERISTICS (T, = 0°c to +70°C, Voc = 5.0 V 5%) 
Output High Voltage 3.0 2.4 Volts | Vog = 4.75 V, Io, = —1.2 mA 
Veco = 4.75 V, lo = —1.08 mA 
Veco = 4.75 V, lo = —0.84 mA 
Output Low Voltage Veco = 5.25 V, Io, = 16 mA 
Veco = 4.75 V, Io, = 14.1 mA 


ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Voc = 5.0 V 10%) 
Veco =4.5V, Ioy = —1.08 mA 
Input High Voltage Volts | Guaranteed input high 
threshold for all inputs 
Input Load Current 
LIMITS 
CHARACTERISTICS +25°C +70°C UNITS CONDITIONS 
wie hi MIN. TYP. MAX. | MIN. MAX, 


lo, = 9.85 mA 
Input High Voltage : Guaranteed input high 
threshold for all inputs 
Input Low Voltage 
Input Load Current : Voc = 9.25 V, Ve = 0.45 V 
Vp = 9.25 V on other inputs 
Input Load Current Vec = 4.75 V, Ve = 0.45 V 
V, = 5.25 V on other inputs 
Input Leakage Current Voc = 5.25 V, Vp = 4.5V 
Ground on other inputs 


5-26 


SH2205 
RIPPLE CARRY ADDER 


A FAIRCHILD HYBRID DESIGN SPECIFICATION CIRCUIT 


GENERAL DESCRIPTION — The SH2205 consists of four, high speed, binary full adders. The adder is useful Felon, ea 
as ripple carry parallel addition (or subtraction) function blocks. Circuits are TTuL for high speed, high | PHYSICAL DIMENSIONS 
fanout operation and is compatible with all members of the CCSL group of digital integrated circuits. | 


FEATURES: 


e 8.0 ns TYPICAL CARRY PROPAGATION DELAY PER BIT 
e ALL INPUT DIODE CLAMPING 
e CCSL INTERFACE | 


ne 
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) — jos wi 
Storage Temperature —65°C to +150°C | eine 
Temperature (Ambient) Under Bias —55°C to +125°C 1 Aauda aseintendea lorvnaeiuen iacholesennee 
Voc Pin Potential to Ground Pin —0.5 to+7 V spoalive’ (378) pusaliament to fecintace insahb@n 
Voltage Applied to Output when output is ‘ih 7 | —0.5 V to +Vo¢ value ne aries 1ar-e Conca micas Ged inen aicee WING 
Input Voltage (D.C.) . | —0.5Vto5.5V 


ORDER PART NO. H6B2205IXX 
; 


SCHEMATIC DIAGRAM 


EAIRCHIL 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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LOADING RULES (1UL=1.6 mA) TRUTH TABLE 


(Each Stage) 
INPUTS _ LOADING 


ee eee ns | INPUTS. ss |—sOUTPUTS 
as he 3,00 
A,, By A, & B, 1UL pe L L % 
OUTPUTS FAN OUT L L H H L 
L H L H L 
S&S, 10UL L 4 4 L 4 
S, & S, | ol H L L H L 
CO, | 7UL 4 L 4 L 4 
H H L L H 
H H H H H 


ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Voc = 5.0 V +10%) 
| | LIMITS 
SYMBOL 
Vou 


—55°C +25°C +125°C UNITS 
MIN. MAX. |MIN MIN. MAX. 
2.2 2.4 Volts 
| loy = —1.08 mA (Pins 4 & 6) 
V lou = —0.84 mA (Pin 7) 
: 


. TYP. MAX. | | 
24 2.7 = 4. 
a 021 04 Volts =5.5V, Io, = 16 mA (Pins 3 &5) 
lo, = 14.4 mA (Pins 4 & 6) 
lo, = 11.2 mA (Pin 7) 
| Vocg = 4.5V, Io, = 12.4 mA (Pins 3 & 5) 
Io, = 11.2 mA (Pins 4 & 6) 
lo, = 8.7 mA (Pin 7) 


CHARACTERISTICS CONDITIONS 


Output High Voltage low = —1.2 mA (Pins 3 & 5) 


; . () 
Input High Voltage U 1.4 Volts Guaranteed input high . 
aan eel LO [teste for at ints 
i eae Guaranteed input low 
De threshold for all_inputs 
4 |, Input Load Current —6.4 —44 —64 —6.4 
le Input Load Current —1.24 —0.97 —1.24 —1.24 
Input Leakage Current 15 60 60 
: oad sa 


Ve = 0.4V 
5.5 V on other inputs 


eed 
aa 


CONDITIONS 


Voc = 4.75 V, Ioy = —1.2 mA (Pins 3 & 5) 
Voc = 4.75 V, lop = 1.08 mA (Pins 4 & 6) 
V == —0.84 mA (Pin 7) 
Voc = 5.25 V, Io, = 16 mA (Pins 3 & 5) 
lo, = 14.4 mA (Pins 4 & 6) 
Io, = 11.2 mA (Pin 7) 
Voc = 4.75 V, Io, =. 14.1 mA (Pins 3 & 5) 
lo, == 12.7 mA (Pins 4 & 6) 
lo, = 9.85 mA (Pin 7) | 


Input High Voltage 


—10 —1.6 
—40 —64 
—0.9 —1.41 
—3.6 —5.64 
60 
60 240 


SH3000- 


HIGH IMPEDANCE, WIDEBAND DC AMPLIFIER 


FAIRCHILD HYBRID CIRCUITS 


GENERAL DESCRIPTION - The SH 3000 Hybrid consists of a pair of high-gain, matched PHYSICAL DIMENSIONS 


transistors connected as emitter-followers at the inputs of a uA 702A operational amplifier. ne Snakes) 


FEATURES 

5 MQ TYPICAL INPUT IMPEDANCE 

0.3 pA TYPICAL INPUT BIAS CURRENT 

DC TO 30 MHz USEFUL BANDWIDTH 
LATCH-UP PROTECTED 

—55°C TO +125°C TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Total Supply Voltage Between V’ and V_ Terminals 
Peak Load Current 

Input Voltage 

Differential Input Voltage 

Internal Power Dissipation (Note 1) 

Operating Temperature Range 

Storage Temperature Range 


Lead Temperature (Soldering, 60 seconds) 


SCHEMATIC DIAGRAM 


GROUND 
10 


INVERTING 30 
INPUT 


NON-INVERTING 4 o 
INPUT 


21 Volts 

50 mA 

+0.5 V to -6.0 V 

+5 Volts 

300 mW 

-55°C to +125°C Lande are gid ated Ei 
-65°C to +150°C Package weight is 1.32 grams 
300°C PART NO. HAG30001Xx: 


—55°C TO +125°C 


CONNECTION DIAGRAM 


8 0 LAG FREQUENCY 
O LAG COMPENSATION 


FREQUENCY 
NVERT 
COMPENSATION ' sbnihiiee 


NON-INVERTING 
INPUT 
Note: Pin 5 connected to case. 


CONNECTION DIAGRAM 
(TOP VIEW) 


NOTE 1: Rating applies for case temperatures to +125°C; derate linearity at 5.6 mW/°C for ambient temperatures above +125°C. 


FAIRCHILD 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS SH3000 


ELECTRICAL CHARACTERISTICS (T A 


Parameter 


Input Offset Voltage 
Input Offset Current 
Input Bias Current 
Input Resistance 


Input Voltage Range 


Common Mode Rejection Ratio 


Voltage Gain 
Output Voltage Swing 
Supply Voltage Rejection Ratio 


Power Consumption 


* = 12V,V = -6.0V,R 
Conditions 
Ry <20k 


Ry <20k, f <1kHz 


R, > 100k 


The following Specifications apply for -55°C < +125°C: 


Input Offset Voltage 
Voltage Gain 

Input Offset Current 
Input Offset Current 


Input Bias Current 


Average Temperature Coefficient 


of Input Offset Voltage 


INPUT BIAS CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


INPUT BIAS CURRENT - pA 


TEMPERATURE - °C 


FREQUENCY RESPONSE 
FOR VARIOUS CLOSED-LOOP 


asia 


VOLTAGE GAIN - dB 


FREQUENCY - MHz 


Rg < 20k 

Ta = 4+125°C 
Ta = 299°C 
Ta = -55°C 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


INPUT OFFSET CURRENT - nA 


TEMPERATURE - °C 


FREQUENCY COMPENSATION 
CIRCUIT 


5-30 


E 2 
Min. 


1.0 
-3.5 
70 
1400 
+5.0 


1000 


TYPICAL PERFORMANCE CURVES 


INPUT RESISTANCE - MQ 


OUTPUT VOLTAGE - VOLTS 


= ame 


ya oe 


= 200 k unless otherwise noted) 


Typ. Max. 
2.0 6.0 
35 100 
300 750 
5.0 

0 
80 

2600 

+5.3 
75 
70 120 

7.9 

100 

200 

1.0 
7.0 


INPUT RESISTANCE 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


TEMPERATURE ~ °C 


VOLTAGE TRANSFER 
CHARACTERISTIC 


62 k + % RESISTOR 


FROM PIN2 105, 
AND PIN6T05 fj% TO PIN5, AND PIN 
610 PINS 


5.0 -4.0 -3.0 -2.0 -1.0 0 1.0 i 3.0 4.0 5.0 
INPUT VOLTAGE - mV 


Units 


uVv/°C 


e INPUTS CCSL COMPATIBLE 

e mW MICROLOGIC AND MICROLOGIC COMPATIBLE INPUTS 

e LOW FEED THROUGH SPIKES ON THE OUTPUT 

e TYPICAL t,,-- 145 ns LOADED 

e APPLICATIONS - - SCANNING, MULTIPLEXING, A/D CONVERSION, 
4-POLE ST NORMALLY OPEN RELAY OR CHOPPER 


ABSOLUTE MAXIMUM RATINGS 


Maximum Temperatures 


Storage Temperature -65°C to +150°C 
Operating Temperature -55°C to +125°C 


Maximum Power Dissipation 
at 25°C Case 500 mw 
at 25°C Ambient 350 mW 


Maximum Voltages and Current 


Vin (Pins 1, 2, 8 & 9) | +10V 
Vi (Pins 3 & 7) ) +10 V 
Vt (Pin 10) . +11 V 
VsC (Pin 6) -22V 
Ly I out 100 mA 
V switch (Pin 4) +6V 


SH 3001 
ANALOG SWITCH 


FAIRCHILD HYBRID CIRCUITS 


PHYSICAL DIMENSIONS 


TO-100 
(10 pin package) 


10 LEADS 
019 


016 DIA. 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 


Package weight is 1.02 grams 


PART NO. HAG 30011 XX 


Electrical Characteristics on page 2 


FAIRCHILD 


SEMICONDUCTOR 
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: 


a FAIRCHILD HYBRID CIRCUITS SH3001_ | a 


ELECTRICAL CHARACTERISTICS (T “= 25°C, v* = 10 V, V. = -20V Unless Otherwise Specified) 


Characteristic Min, Typ. Max, Units Test Conditions 


High Switch Drive Current (On) ; = -55°C to +125°C 
Low Switch Drive Voltage (Off) R | 25°C 
Low Switch Drive Voltage (Off) 


Channel On Resistance 


Channel Off Leakage Current 

Channel Off Leakage Current ‘. = Ty, = +125°C 
Vin Analog Peak Signal Input = Ty = -55°C to +125°C 
-Ip Negative Supply Current ; . Ty = -55°C to +125°C 


Cn /channel Channel Input Capacitance ‘ = Vin =0.0V 


OUT Channel Output Capacitance : sw = 9 Vout =0,0V 


Switch Turn-On Time See Figures 1 & 2 
Switch Turn-On Time See Figures 1 & 3 
Switch Turn-Off Time See Figures 1 & 2 
Switch Turn-Off Time See Figures 1 & 3 


TYPICAL ELECTRICAL CHARACTERISTICS 


_ CHANNEL “ON” RESISTANCE 


VERSUS TEMPERATURE O +5 VOLTS OR -5 VOLTS 


O OUTPUT 


PULSE IN © TO SCOPE 
kQ 


TO SCOPE O 
C =10 pFiincluding stray 
—_ — and scope probe 

Capacitance) 


FIGURE 1 


Roy CHANNEL ON" RESISTANCE —kQ 


+ 10% 


lu ———> 
| P ty = te = 25ns+20% 


ae Vin 
PULSE INPUT 50% 50% 3V 


=< 


T, AMBIENT TEMPERATURE —°C 


— +5V 
CHANNEL OUTPUT 
CHANNEL "ON" RESISTANCE 
VERSUS V (IN OR OUT) MIN 
MINUS V6 


oe He deel ticle 
\UHnRaE 


OV 


FIGURE 2 


a Us —— ty = te = 25nsit 20% 
A 


Roy CHANNEL “ON” RESISTANCE —k. 
°o 


gee Te 


PULSE INPUT 9 Q 3V 

0.05 va i ! 

ee ben 

CHANNEL OUTPUT 
0.01 a is 
10 14 18 22 26 0 . 
Viin or out) min~ Ve VOLTS 90% —__—___—._ -5V 
FIGURE 3 
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e INPUTS CCSL COMPATIBLE 

MW MICROLOGIC® AND MICROLOGIC® COMPATIBLE INPUTS 
e LOW FEED THROUGH SPIKES ON THE OUTPUT 

e TYPICAL t,, — 120 ns | 


@ APPLICATIONS: SERIES SHUNT CHOPPERS, A/D CONVERSION SINGLE POLE DT RELAYS, 
MULTIPLEXING OR SCANNING 


ABSOLUTE MAXIMUM RATINGS 


Maximum Temperatures 


$H3002 
SPDT ANALOG SWITCH 


FAIRCHILD HYBRID CIRCUITS 


PHYSICAL DIMENSIONS 
(in accordance with JEDEC TO-100) 


.370 


Storage Temperature —65°C to +150°C 
Operating Temperature —55°C to +125°C 
Maximum Power Dissipation 
at 25°C Case 500 mW 
at 25°C Ambient 350 mW 
Maximum Voltages and Current 
V., (Pins 1, 2, 8 & 9) +10V 
Vout (Pins 3 & 7) +10V 
v" (Pin 10) +11V All dimensions in inches 
V~ (Pin 6) —22V Leads are gold-plated Kovar 
I. lout | 100 mA Package weight is 1.02 grams 
Ve witch (Pin 4) +6V PART NO. HAG30021XX 
) 1SkQ NORMALLY 
ako pT © or en 
—7— (8) COMMON 
Vsw(4) | 
| @ NORMALLY 
2k. ~ CLOSED 
GND(S) 
15k 6kQ 
\- (6) > 
FIG. 1. 
-AIR CHILE) 
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SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


Ld 


| a FAIRCHILD HYBRID CIRCUITS SH3002 ZZ 


ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = 10 V, V’ = —20 V unless otherwise specified) 


SYMBOL CHARACTERISTICS : TEST CONDITIONS 


Vee High Switch Drive Voltage T, = 25°C, T, = 125°C 
VowH High Switch Drive Voltage : T, = —99°C 
Vow Low Switch Drive Voltage T, = 125°C 
Vow Low Switch Drive Voltage T, = —55°C, T, = 25°C 
Channel “ON” Resistance leommon == 2-0 mA 
V,orV, = 0.0 V 

lorr Channel “OFF” Leakage Current T, = 25°C 

lore Channel “OFF” Leakage Current : T, = 125°C 
Vin Analog Peak Signal Input lonn, = 9, Ty = —55°C to +125°C 
lio Positive Supply Current Vowy = 4.0 V, T, = —59°C to +125°C 
Cy /Cuwe Channel Input Capacitance : Channel Off, V, or V, = 0.0 V 

Cour Channel Output Capacitance : Channel Off, V, or V, = 0.0 V 

beac Switch Turn-on Time (Pin 9) See Figures 2 and 3 
tott+ Switch Turn-off Time (Pin 7) See Figures 2 and 3 

Be Switch Turn-on Time (Pin 9) See Figures 2 and 4 

tore Switch Turn-off Time (Pin 7) See Figures 2 and 4 

Switch Turn-off Time (Pin 9) : : See Figures 2 and 3 
Switch Turn-on Time (Pin 7) : ; See Figures 2 and 3 

Switch Turn-off Time (Pin 9) : : See Figures 2 and 4 

Switch Turn-on Time (Pin 7) ok ; See Figures 2 and 4 


Ron/ channel 


tore. 
Lace 
tore 


on— 


TYPICAL ELECTRICAL CHARACTERISTICS SWITCHING TEST CIRCUIT 


+10V 
O 


CHANNEL “ON” RESISTANCE 
VERSUS ToT 


e 
TO SCOPE 


Fig. 2. 


Roy CHANNEL "ON" RESISTANCE—kQ. 


ees 
— 
ie 
sere 
— 
eal 
a 
a 


lee 

S=5== 
= 
a 
aed Rem 
ieee ae 
ee 


| 1s £10% tr: tf=25 t5ns lus t10% — 
+3V | | rr 
T,— AMBIENT TEMPERATURE—*C sate eis 50% ei som tretf=25 £5ns 
OV OV 
use] ca = 
+5V CHANNEL T hes ov 


OUTPUT 10% 
10% PIN 9 
oy = -5V 


CHANNEL 
OUTPUT: 
PIN 9 


CHANNEL “ON” RESISTANCE 
VERSUS Vj7 or 6 or 9) MIN MINUS V, 


1.0 
as 

ea SE ee Ca 
@ A ae Se (a WT ae a He 
aoe Wee g 
3 BN ee ee De 
<« 
c Ge eee ee 
Sort NNN LT 
F 0.2 Ne |—* | ay ae pore pea 

=; . . 
Z | NORE f \ tr=tf=25 +5ns PULSE f 50% 50% 
é 0.1 Ne — a —| toff* tonto oY oT INPUT =| . 
el oe CHANEL om? 

. a sa Si 

a SS Sa 90% a ‘our 

0.05 ae Se ee PIN 7 
10 14 18 22 26 30 


Vi7 or 8 or9)MiN~ Ye ~ VOLTS 


Fig. 3. Fig. 4. 
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SH3005 
HIGH IMPEDANCE DIFFERENTIAL COMPARATOR 


FAIRCHILD HYBRID CIRCUITS 


GENERAL DESCRIPTION - The SH 3005 consists of a pair of high current gain, matched 
transistors Cypo cnr as emitter followers at the inputs of a ,A710 comparator. PHYSICAL DIMENSIONS 


( T0-99 ) 


FEATURES 


° 2MOQ INPUT IMPEDANCE 
© 0.8 »A INPUT BIAS CURRENT — 


335 


¢ —55°C TO +125°C TEMPERATURE RANGE | *— 3 


APPLICATIONS 
e Variable Threshold Schmitt Trigger 


040 MAX. 


® Pulse Height Discriminator 


® High Noise Immunity Line Receiver 


® Memory Sense Amplifier 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Positive Supply Voltage | +14.0 Volts 
Negative Supply Voltage -7.0 Volts 
Peak Output Current 10 mA 
Differential Input Voltage +5.0 Volts 
Input Voltage — . + 7.0 Volts 
Internal Power Dissipation 
TO-5 (Note 1) 300 mW 
Flat Package (Note 2) 200 mw NOTES mension a pret 110 commtee 
Operating Temperature Range -55°C to +125°C rechoge wees 122 rms 
Storage Temperature Range -65°C to +150°C PART NO. HXK30051XX: -55°C TO +125°C 
Lead Temperature (Soldering, 60 seconds) 300°C PART NO. HXK30059XX: O°C TO +70°C 


SCHEMATIC DIAGRAM 


PHYSICAL DIMENSIONS 


TYPICAL FLAT PACKAGE 


TOP VIEW 


NON-INVERTING 
INPUT 


PART NO. HBG30051XxX: -55°C TO +125°C 
PART NO. HBG30059XX: O°C TO +70°C 


Notes on page 2 
Electrical Characteristics on page 2 


EAIRCHILD 


SEMICONDUCTOR 
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| | FAIRCHILD HYBRID CIRCUIT SH3005 | 


ELECTRICAL CHARACTERISTICS (Ty = 25°C, Vv’ = 12.0 V, V. = -6.0 V Unless Otherwise Specified) 


Parameter (see definitions) Conditions Min. Typ. Max. Units 


Input Offset Voltage Mag = +1.4V, R, < 20k 7.0 mV 
Input Offset Current eas +1.4 V 0.3 0.4 pA 
Input Bias Current 0.8 2.0 pA 
Voltage Gain 750 1500 
Output Resistance 200 
Input Voltage Range V = -7.0V + 5.0 V 
Differential Input Voltage Range +5.0 V 
Positive Output Level Vin > 15mvV,0< I, <0.5 mA 42.5 +3.2 +4.0 V 
Negative Output Level Vin > 15 mV -1.0 -0.5 0 V 
Output Sink Current Vin > 15 mV, Loner > 0 1.6 2.9 mA 
Positive Supply Current Ve <0 6.4 mA 
Negative Supply Current 5.9 mA 
Power Consumption 

TO-5 Package ~ 110 175 mW 
The following specifications apply for -55°C < T A < +125°C: 
Input Offset Voltage (Note 4) Rg < 20k 8.5 mV 
Input Offset Current (Note 4) 1.0 LA 
Input Bias Current 5.0 pA 
Temperature Coefficient of Input 7.0 uV/°C 

Offset Voltage (Note 4) 
Voltage Gain 200 
NOTES: 


(1) Rating applies for case temperatures to +125°C; derate linearly at 5.6 mW/°C for ambient temperature above +105°C. 

(2) Derate linearly at 4.4 mW/°C for case temperatures above +115°C; derate linearly at 3.3 mW/°C for ambient temperatures above +100°C. 
(3) The response time specified (see definitions) is for a 100-mV input step with 5-mV overdrive. 

(4) The input offset voltage (see definitions) is specified for a logic threshold voltage of 1.8 V at -55°C, 1.4 V at +25°C and 1.0 V at +125°C. 


TO—5 CONNECTION DIAGRAM FLAT PACKAGE CONNECTION DIAGRAM 


(TOP VIEW) (TOP VIEW) 


NON INVERTING 
NON INVERTING (7) INPUT 


INPUT 
INVERTING 
INPUT 


INVERTING 7) 
INPUT 


Note: Pin 4 connected to case 
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FAIRCHILD HYBRID CIRCUIT SH3005 


TYPICAL PERFORMANCE CURVES 


VOLTAGE GAIN 
VOLTAGE TRANSFER AS A FUNCTION OF 
CHARACTERISTIC AMBIENT TEMPERATURE 


1200 


~6.0V 


Pt tT TT TT ves 


OUTPUT VOLTAGE - VOLTS 
VOLTAGE GAIN 


TEMPERATURE - °C 


‘ .0 . 
INPUT VOLTAGE - mV 


RESPONSE TIME FOR 
VARIOUS INPUT OVERDRIVES 


RESPONSE TIME FOR 
VARIOUS INPUT OVERDRIVES 


OUTPUT VOLTAGE - VOLTS 
OUTPUT VOLTAGE - VOLTS 


Sot vi 


=o OV 


INPUT VOLTAGE - MV 
INPUT VOLTAGE - MV 


ie! NS 


INPUT BIAS CURRENT 


COMMON MODE AS A FUNCTION OF Pose FUNCTION OF 
PULSE RESPONSE AMBIENT TEMPERATURE AMBIENT TEMPERATURE 
7 0.5 rT 120 
: Fe] PES 
<f Stale olsialate ss : 
35 Pe ce SEReaSEReae 


OUTPUT 
VOLTAGE - VOLTS 


TIME - ns 


INPUT BYAS CURRENT - pA 


TEMPERATURE ~ °C 
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POWER CONSUMPTION 
S 


a 


TEMPERATURE - °C 


____ FAIRCHILD HYBRID CIRCUIT SH3005 


DEFINITIONS 


LOGIC THRESHOLD VOLTAGE - The approximate voltage at the output of the comparator at whichthe loading logic circuitry changes 


its digital state. 


INPUT OFFSET VOLTAGE* - The voltage between the input terminals when the output is at the logic threshold voltage. The input 


offset voltage may also be defined for the case where two equal resistances are inserted in series with the input leads. 

INPUT OFFSET CURRENT* _ The difference inthe currents into the two input terminals withthe output at the logic threshold voltage. 
INPUT BIAS CURRENT* - The average of the two input currents. 

INPUT VOLTAGE RANGE* - The range of voltage on the input terminals for which the comparator will operate within specifications, 


DIFFERENTIAL INPUT VOLTAGE RANGE* - The range of voltage between the input terminals for which operation within specifications 


is assured, 


VOLTAGE GAIN* - The ratio of the change in output voltage to the change in voltage between the input terminals producing it with 
the DC output level in the vicinity of the logic threshold voltage. 


RESPONSE TIME* - The interval between the application of an input step function and the time when the output crosses the logic 
threshold voltage. The input step drives the comparator from some initial, saturated input voltage to an input level just barely in 
excess of that required to bring the output from saturation to the logic threshold voltage. This excess is referred to asthe voltage 


overdrive. 


POSITIVE OUTPUT LEVEL* - The DC output voltage in the positive direction with the input voltage equal to or greater than a 


minimum specified amount. 


NEGATIVE OUTPUT LEVEL* - The DC output voltage in the negative direction with the input voltage equal to or greater than a 


minimum specified amount. 

OUTPUT SINK CURRENT - The maximum negative current that can be delivered by the comparator. 

PEAK OUTPUT CURRENT - The maximum current that may flow into the output load without causing damage to the comparator. 
OUTPUT RESISTANCE* - The resistance seen looking into the output terminal withthe DC output level at the logic threshold voltage. 


POWER CONSUMPTION - The DC power into the amplifier with no output load. The DC power will vary with signal level, but is 


specified as a maximum for the entire range of input-signal conditions. 


SH3200 
ADJUSTABLE POSITIVE DC VOLTAGE REGULATOR 


FAIRCHILD HYBRID CIRCUIT 


e SHORT CIRCUIT PROTECTED 

e BROAD RANGE OF OUTPUT VOLTAGES .. . 85 V1T0O 30 V 

e LOAD CURRENTS 0 TO 50 mA AND 5.0 AMPS USING AN EXTERNAL PASS TRANSISTOR 

e EXCELLENT REGULATION: LINE REGULATION . . . 0.005%/V MAX. 

LOAD REGULATION . . . 0.05% MAX. 

e APPLICATIONS: SERIES REGULATOR FOR POSITIVE DC POWER SUPPLIES, DIGITAL 
AND ANALOG INTEGRATED CIRCUITS 

e A COMPLEMENT SH3201 OF THIS REGULATOR IS ALSO AVAILABLE FOR NEGATIVE © 
VOLTAGE REGULATION 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-99) outline 


Seating 


ABSOLUTE MAXIMUM RATINGS 


Maximum Temperatures 


Storage Temperature —65°C to +150°C 
Operating Temperature —55°C to +125°C 
Maximum Power Dissipation 
at 25°C Ambient Temperature (Note 1) 780 mW 
at —55°C to +125°C Case Temperature 10W 
Maximum Voltages and Current | NOTES: 
Dimensions as per latest J-10 committee 
Input Voltage - +35V All dimensions in inches 
seinen ce at +28 V Peakaue wovgnticD, 98 grams 
Input-Output Voltage Differential +28 V 
Output Current (Note 3) 50 mA PART NO. HXK32001XX 


SCHEMATIC DIAGRAM 


EXTERNAL SHORT CIRCUIT 
CURRENT SET RESISTOR 


, EXTERNAL OUTPUT 
z VOLTAGE ADJUST 


v RESISTOR 
1 (MAY BE REMOTE] 
| 


® 


| VSAMPLE 


SEE NOTE 4(6) © 


NOISE SUPPRESSION 


. LOW OR GROUND END 
FIGURE 1 OF REMOTE SENSING 


EAIRCHILD 


SEMICONDUCTOR 
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LL FAIRCHILD HYBRID CIRCUIT SH3200 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS - 


Vin Input Voltage Range 12.5 35 Volts 
Vout Output Voltage Range (Note 2) 8.5 30 Volts 35 V>[Vin|>|Vour| +4.0V 
\Vin-Vour| Input-Output Voltage Differential 4.0 28 Volts 
, | Load Current (Note 3) 0 50 mA 
ViNOIsE) Uncompensated Output Noise Voltage 30 150 mVp.p. 8.5V< \Vour| <30V 
0< 1, < 50mA 
ViNOISE) Compensated Output Noise Voltage 3.0 5.0 mVp.p. C > 0.4 uF, Pin 7 to Pin8 
. 8.5V <|Vour| < 30V 
(AV, ¢/Vey ir) % 0<1, <50mA 
out/ Yout ; , 
| oo Line Regulation .002 .005 %/V 35V >|Vin|>|Your| +4.0V 
(AVour/Vour) % 
poet Load Regulation (1, = 0 to 50 mA) 02 05% Vin] >[Vour| +4-0V 
(AVour/Vour)% 
Poe Temperature Stability 01 %/°C At Package Dissipation 
1AM Vou) % T, = —95°C to +125°C < 780 mW 
—<S cae Power Dissipation Stability .002 % /mW 40V< [Vin - Vour| < 28V 
: 0<1I, <50mA 
TYPICAL REGULATED OUTPUT TYPICAL SHORT CIRCUIT PROTECTION 
VOLTAGE ADJUSTMENT sd SETTING CURRENT 
2 ree ce 
8 - LN ples 
: of LN as 
: 3 5 ae 
: Sei fl 
: a Ba ee 
: ag al fer 
: po eeeeaeene 
mene H 
* 20 40 60 80 100 " 10 20 30 40 50 60 
EXTERNAL SENSE RESISTOR, PIN 2 TO PIN3 —kQ EXTERNAL RESISTOR, PIN 3 TO PIN4-Q 
FIGURE 2 FIGURE 3 


MAXIMUM POWER DISSIPATION 
VERSUS AMBIENT TEMPERATURE 


1000 


S 


POWER DISSIPATION ~ mW 
S 


3 


39 0 rs) 125 
T, - AMBIENT TEMPERATURE - °C 


FIGURE 4 


NOTES: 


(1) Derating factor as shown in Fig. 4 is 2.8 mW/ °C. ; 

1(2) Selection of Output Voltages: By externally connecting a preselected sense resistor (see figure 2) between pin 2 and pin 3 any desired output voltage in the range of 8.5 V 
to 30 V is achieved. 

(3) Selection of Short Circuit Current: The maximum limit on the internal short circuit protection at any current from 1 to 50 mA can be set by externally connecting a pre- 
selected resistor (see figure 3) between pin 3 and pin 4. 

(4) This pin is made available for connections to compensating networks which can be used to alter the dynamic response of the regulator to meet unusual load requirements. | 

No connection is necessary for normal operation. 
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SH3201 
ADJUSTABLE NEGATIVE DC VOLTAGE REGULATOR 


FAIRCHILD HYBRID CIRCUIT 


SHORT CIRCUIT PROTECTED 


PHYSICAL DIMENSIONS 


e BROAD RANGE OF OUTPUT VOLTAGES .. . —8.5 VT0 —30 V in accordance with 
e LOAD CURRENTS 0 TO 50 mA AND 5.0 AMPS USING AN EXTERNAL PASS TRANSISTOR ar en mee 
e EXCELLENT REGULATION: LINE REGULATION . . . 0.0059%/V MAX. 335 
| ~ LOAD REGULATION . . . 0.05% MAX. }+-—~ 335 | 
e APPLICATIONS: SERIES REGULATOR FOR NEGATIVE DC POWER SUPPLIES, DIGITAL | MAX. 185 
AND ANALOG INTEGRATED CIRCUITS 7 siating=— ne 
© A COMPLEMENT SH3200 OF THIS REGULATOR IS ALSO AVAILABLE FOR POSITIVE anne ee 
: .500 MIN. 
VOLTAGE REGULATION or il | | | 
ABSOLUTE MAXIMUM RATINGS 
Maximum Temperatures 
Storage Temperature —65°C to +150°C 
Operating Temperature —59°C to +125°C 
Maximum Power Dissipation 
at 25°C Free Air Temperature (Note 1) 780 mW 
at —55°C to +125°C Case Temperature 1.0W 
Maximum Voltages and Current 
Input Voltage —35V biracial epee Oars 
Output Voltage (Note 2) —28 V Leads are gold-plated Kovar 
Input-Output Voltage Differential 28 V Package weight is 0.95 grams 
Output Current (Note 3) 50 mA 


PART NO. HXK32011XX 


SCHEMATIC DIAGRAM 


EXTERNAL SHORT CIRCUIT 
CURRENT SET REGISTOR 


® /®© 


Be aN Pye mm Qe 


| EXTERNAL VOLTAGE, 
< ADJUST RESISTOR | 


4 
MAY BE REMOTE 
SEE NOTE 4 (2) © 1 | 


| VSAMPLE 
(@ « | 


NOISE SUPRESSION 


LOW OR GND END 
OF REMOTE SENSING 


FIGURE 1 


FAIRCHILD 


SEMICONDUCTOR 
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FAIRCHILD HYBRID CIRCUIT SH3201 | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS - : TEST CONDITIONS 
Vin Input Voltage Range 

Vout Output Voltage Range (Note 2) ; 35V> Vin | > \Vour| +4.0V 
[Yin-Your| Input-Output Voltage Differential 

I, Load Current (Note 3) 


an Uncompensated Output Noise Voltage ; 8.5V <|Voyr| < 30V 
0<1, <50mA 


(NOISE) Compensated Output Noise Voltage : ; ; C > 0.4 uF, Pin 1 to Pin 8 
8.5V< Your| < 30V 


(AVour/Vour) % les | 
AV Line Regulation ; © 35V> [Vin] >|Vour| +4.0V 
IN 
(AVout/Vour)% 
a Load Regulation (I, = 0 to 50 mA) : Vin] >|Your| +4.0V 
L 
(AVo6u7/VouT) % ee 
oe Temperature Stability : At Package Power Dissipation 
T, = —99°C to +125°C < 780 mW 


(AVoyt/Vour)% | 
Poo Power Dissipation Stability A0V< Vin : Vour| < 28V 
D 0<1, <50mA | 


TYPICAL REGULATED OUTPUT TYPICAL SHORT CIRCUIT PROTECTION 
SETTING CURRENT 


60 


8 git Ceo EIni 
: - °C TAL Rie 
25 ' 
EERE *° 
E 20 | 
© 30 
SERS penne 
3 °o 
g 1 iy ie ee 
< 5 
5 50 Ig 
g (PIN 7 GROUNDED) Pace eee 
.¢) 20 40 60 80 100 ° 0 10 20 30 40 50 60 
EXTERNAL SENSE RESISTOR, PIN 5 TO PIN6—kQ EXTERNAL RESISTOR, PIN 4 TO PIN § -—Q 
FIGURE 2 FIGURE 3 


MAXIMUM POWER DISSIPATION 
VERSUS AMBIENT TEMPERATURE 


is 5 
oe 
SCOPE 


1000 


= 

& 

= «0 

— 

< 

A 

5 400 

: Ree ew 

= 

: Pedi ede ee 3 
200 


al ( DERATING FACTOR 2.8mWi°C ) 


55 ' 0 25 125 
T, ~ AMBIENT TEMPERATURE - °C 


FIGURE 4 


NOTES: 


(1) Derating factor as shown in Fig. 4 is 2.8 mW/°C. 

(2) Selection of Output Voltages: By externally connecting a preselected sense -resistor (see figure 2) between pin 5 and pin 6 any desired output voltage in the range of 8.5 V 
to 30 V is achieved. 

(3) Selection of Short Circuit Current: The maximum limit on the internal short circuit protection at any current from 1 to 50 mA can be set by externally connecting a pre- 
selected resistor (see figure 3) between pin 4 and pin 5. 

(4) This pin is made available for connections to compensating networks which can be used to alter the dynamic response of the regulator to meet unusual load requirements. 
No connection is necessary for normal operation. 
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SH3741 
DUAL HIGH GAIN OPERATIONAL AMPLIFIER 


A FAIRCHILD HYBRID DESIGN SPECIFICATION CIRCUIT 


GENERAL DESCRIPTION — The SH3741 is a dual high performance operational amplifier constructed using the 
Fairchild Planar* epitaxial process. It is intended for a wide range of analog applications. High common mode 
voltage range and absence of “latch-up” tendencies make the SH3741 ideal for use as a voltage follower. The 
high gain and wide range of operating voltages provide superior performance in integrator, summing amplifier 
and general feedback applications. The SH3741 is short-circuit protected, is similar to the popular uA709 
operational amplifier, but requires no external components for frequency compensation. The internal 6dB/ 
octave roll-off insures stability in closed loop applications. ; 


PHYSICAL DIMENSIONS 
CERAMIC DUAL IN-LINE 


FEATURES 

NO FREQUENCY COMPENSATION REQUIRED 

SHORT-CIRCUIT PROTECTION 

OFFSET VOLTAGE NULL CAPABILITY 

LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES 
LOW POWER CONSUMPTION 

NO LATCH UP 


350 MAX. ->| 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) ORDER PART NO. H6K37411XX 


CERAMIC DIP PLASTIC DIP PHYSICAL DIMENSIONS 
Supply Voltage +22V +18V PLASTIC DUAL IN-LINE 
Internal Power Dissipation, T, = 25°C 780 mW 600 mW 
Differential Input Voltage +30V +30V 
Input Voltage (Note 1) +15V +15V 
Storage Temperature Range —65°C to +150°C —65°C to +150°C 
Operating Temperature Range —55°C to +125°C 0°C to +70°C 
Lead Temperature (Soldering, 60 second) 300°C | 300°C 
Output Short-Circuit Duration (Note 2) Indefinite Indefinite 


SCHEMATIC DIAGRAM 
(EACH AMPLIFIER) | 


.150 MIN. | ; 080 
055 


.070 
110 
Mo 


023 | 
015"! 


ORDER PART NO. H6Q37419XX 


NON-INVERTING | 


PIN CONFIGURATION 


INVERTING IRPUT 1 © 

© 12 QUTPUT 

NOW-INVERTING INPUT 2 © 

OFFSET NULL 
O 


O3| orrser 


INVERTING INPUT 7 O 
O10 OUTPUT 


ADJUST 


NOTES: 
(1) For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage. 


(2) Short circuit may be to ground or either supply. *Planar is a patented Fairchild process. 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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Fe 


FAIRCHILD HYBRID SH3741 


ELECTRICAL CHARACTERISTICS (V. = 


+15 V, T, = 25°C unless otherwise specified) (EACH SIDE) 


| H6K37411XX H6Q37419XX 
PARAMETER CONDITIONS MIN. TYP. MAX. MIN. TYP. MAX. UNITS 
Input Offset Voltage Ro < 10 kQ 2.0 7.0 3.0 8.0 mV 
Input Offset Current 35 375 35 375 nA 
Input Bias Current 0.15 1.0 0.15 1.0 BA 
Input Resistance 300 800 300 800 kQ 
Large-Signal Voltage Gain R, = 2kQ, Voy, = £10V 50,000 200,000 20,000 100,000 
Output Voltage Swing R, => 10 kQ +11 +13 +11 +13 V 
R, > 2kQ +9.0 +12 +9.0 +12 V 
Input Voltage Range +11 +12 +11 +12 V 
Common Mode Rejection Ratio R, < 10 kQ 80 100 80 100 dB 
Supply Voltage Rejection Ratio R, < 10 kQ 30 150 30 150 uV/V 
Power Consumption 50 100 50 100 mW 
Transient Response (unity gain) Vin = 20 mV, R, = 2 ko, 
C, < 100 pF 

Risetime 0.3 0.3 us 

Overshoot 5.0 5.0 % 
Slew Rate (unity gain) R, = 2kQ 0.5 0.5 V/s 

The following specifications apply for —55°C < T, < +125°C: 
Input Offset Voltage R, < 10 kQ 8.5 mV 
Input Offset Current 950 nA 
Input Bias Current 3.0 pA 
Large-Signal Voltage Gain R, > 2kQ, Voyz = #10V 25,000 
Output Voltage Swing R, = 2kQ +10 V 
The following specifications apply for O°C < T, < +70°C: 

Input Offset Voltage Re < 10 kQ 9.5 mV 
Input Offset Current 475 nA 
Input Bias Current 1.5 uA 
Large-Signal Voltage Gain R, = 2 kQ, Voy; = £10V 15,000 
Output Voltage Swing R, = 2kQ +10 V 


OPEN LOOP 
VOLTAGE GAIN 


Ta * 25°C BREE 


VOLTAGE GAIN-dB 
2 = 
uw S 
‘ i 


2 14 
SUPPLY VOLTAGE (tV) 


0 2 4 6 8 1 6 I8 20 


TYPICAL PERFORMANCE CURVES 


OPEN LOOP 
FREQUENCY RESPONSE 


VOLTAGE GAIN - dB 


FREQUENCY ~ Hz 


VOLTAGE OFFSET 
NULL CIRCUIT 
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TRANSIENT RESPONSE 


OUTPUT - mV 


TRANSIENT RESPONSE 
TEST CIRCUIT 


SH6400 « SH6401 - SH6402 
PNP QUAD CORE DRIVERS 


FAIRCHILD HYBRID CIRCUITS 


FEATURES PHYSICAL DIMENSIONS 
¢ HIGH VOLTAGE....... UP TO 50 VOLT LV. 
¢ HIGH CURRENT....... UP TO 1.0 AMP FLAT PAK 
e FAST SWITCHING. ..... 25 ns (TYP) t,, 

65 ns (TYP) to¢, 
¢ COMPACT PACKAGING . . . 4 TRANSISTORS PER PACKAGE 


ABSOLUTE MAXIMUM RATINGS (Note 1) FLAT PACK & 

Maximum Temperature CERAMIC DIP PLASTIC DIP 
Storage Temperature —65°C to +200°C —65°C to +150°C 
Operating Temperature —55°C to +125°C 0°C to +70°C 
Operating Junction Temperature -+-200°C +150°C 
Lead Temperature (Soldering, 60 second time limit) +300°C +300°C 

Maximum Power Dissipation (Notes 2 & 3) FLAT PACK CERAMIC DIP PLASTIC DIP 
25°C Case Temperature 1.2 Watts 1.5 Watts 1.5 Watts 
25°C Ambient Temperature 0.5 Watt 0.8 Watt 0.6 Watt 


ORDER INFORMATION 


Specify HBHXXXX1XX, 9XX for 14-pin Flat Pak 
H6A*XXXX1XX, 9XX for 14-pin Ceramic DIP 
H6E*XXXX9XX for 14-pin Plastic DIP 

Where first XXXX is the four-digit number denoting 
the specific element desired, 1XX is for —55°C to 
125°C and 9XX is for 0°C to 70°C. 


NOTE: The packages 6A* and 6E* are similar to 
6A and 6E. For ordering, the asterisk must be 


included. 
CONNECTION DIAGRAM 
1 14 
SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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ELECTRICAL CH 


SYMBOL CHARACTERISTIC ee 


Voetsus) 


CBO 
BV ces 


BV 50 


lees 
lees 
les 
logo 
logo 
logo ‘ 
ogo (100°C) 
lego (100°C) 
Veetsat) 
Vectsati 
BE(sat) 
BE(sat) 
Voetsat) 
CE(sat) 
CE(sat) 
Vee tsatl 


Voetsaty(—99 °C) 
Veetsaty(—99 °C) 


Voe;saty(100°C) 
Voe;saty(L00°C) 
h 


= COLLECTOR CHARACTERISTICS* 


I¢- COLLECTOR CURRENT- mA 


ARACTERISTICS (25°C Free Air Temperature unless otherwise noted) | 


SH6400 SH6401 SH6402 
MIN. TYP. MAX.|MIN. TYP. MAX. [MIN. TYP. MAX. 


| DC Pulse Current Gain (Note 4) 


Collector to Emitter Sustaining Voltage (Note 4) 
Collector to Base Breakdown Voltage 
Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Collector Reverse Current 

Collector Reverse Current 

Collector Reverse Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Pulsed Base Saturation Voltage (Note 4) 
Pulsed Base Saturation Voltage (Note 4) 
Pulsed Base Saturation Voltage (Note 4) 
Pulsed Base Saturation Voltage (Note 4) 
Pulsed Collector Saturation Voltage (Note 4) 
Pulsed Collector Saturation Voltage (Note 4) 
Pulsed Collector Saturation Voltage (Note 4) 
Pulsed Collector Saturation Voltage (Note 4) 
Pulsed Collector Saturation Voltage (Note 4) 
Pulsed Collector Saturation Voltage (Note 4) 
Pulsed Collector Saturation Voltage (Note 4) 
Pulsed Collector Saturation Voltage (Note 4) 
DC Pulse Current Gain (Note 4) 

DC Pulse Current Gain (Note 4) 

DC Pulse Current Gain (Note 4) 


High Frequency Current Gain (f = 100 MHz) 
Turn On Time (Note 5) 

Turn Off Time (Note 5) 

Storage Time (Note 5) 

Collector to Base Capacitance (f = 1.0 MHz) 
Emitter to Base Capacitance (f = 1.0 MHz) 


TYPICAL ELECTRICAL CHARACTERISTICS 


SH6400 


_,GOLLECTOR CHARACTERISTICS* 


AAA Tar2ste 


Vce - COLLECTOR - EMITTER VOLTAGE - VOLTS 


COLLECTOR CHARACTERISTICS* 


~1000 


-800 


Z| 
UA 9 | i 
ee f/\ oF L) _ 
ae fa : 
Oh As: , a ene ce 
ee AE 3 
e 
Sol 4 | : 
wd : a mW) 
=e ae ae = 
{ 5 oO 
Tao | -o100 : 
"NTT aes 

es 
-40 -60 -80 0 -20 -40 -60 ~80 


Vcg ~ COLLECTOR ~EMITTER VOLTAGE ~ VOLTS 


_ 


NI 
TIEN 


- I¢ - COLLECTOR CURRENT-mA 


0 =0.2 


Vog ~ COLLECTOR -EMITTER VOLTAGE -VOLTS . 


-02 -04 -06 


-0.8 
Vege ~ COLLECTOR -EMITTER VOLTAGE -VOLTS 


0 
-0.4 -0.6 -0.8 -1.0 0 


*Single family characteristic on Transistor Curve Tracer. 


Voge ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 


-0.4 
Veg ~ COLLECTOR -EMITTER VOLTAGE - VOLTS 
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TYPICAL SWITCHING CHARACTERISTICS 
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NOTES: 
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DUTY CYCLE <2.0% 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of ~135°C/Watt (derating factor of ~7.4 mW/°C) for the Flat 
package and Ceramic Dual In-Line package. Maximum junction temperature of 150°C and junction to case thermal resistance of ~83°C/Watt (derating factor of ~12 
mw/°C)-for the Plastic Dual In-Line package. 

(4) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(5) See switching circuit for exact value of Ic, Ibi, and I62. 
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TO SAMPLING SCOPE 
ty <Ins 
Zin = 100kQ 


SH6500 « SH6501 - SH6502 
NPN QUAD CORE DRIVERS 


FAIRCHILD HYBRID CIRCUITS 


FEATURES PHYSICAL DIMENSIONS 
e HIGH VOLTAGE....... UP TO 50 VOLT LV... 

e HIGH CURRENT....... UP TO 1 AMP FLAT PACK 

e FAST SWITCHING. ..... 25 ns t,, (TYP) 


— 1.016 TYP 


45 ns t,,, (TYP) 
¢ COMPACT PACKAGING . . . 4 TRANSISTORS PER PACKAGE 


ee eee 
| 048 
TOP VIEW 
= a ema ms 
ABSOLUTE MAXIMUM RATINGS (Note 1) FLAT PACK - o = 
Maximum Temperature CERAMIC DIP PLASTIC DIP 
Storage Temperature —65°C to +200°C —65°C to +150°C 
Operating Temperature —55°C to +125°C 0°C to +70°C 
Operating Junction Temperature +200°C +150°C 
Lead Temperature (Soldering, 60 second time limit) +300°C +300°C 
_ Maximum Power Dissipation (Notes 2 & 3) FLAT PACK CERAMIC DIP PLASTIC DIP 
Total Dissipation at 25°C Case Temperature 1.2 Watts ~ 1.5 Watts 1.5 Watts 
at 25°C Ambient Temperature 0.5 Watt 0.8 Watt 0.6 Watt 


ORDER INFORMATION 


Specify HBHXXXX1XX, 9XX for 14-pin Flat Pak 
H6A*XXXX1XX, 9XX for 14-pin Ceramic DIP 
H6E*XXXX9XX for 14-pin Plastic DIP 

Where first XXXX is the four-digit number denoting 
the specific element desired, 1XX is for —55°C to 
125°C and 9XX is for 0°C to 70°C. 


NOTE: The packages 6A* and 6E* are similar to CONNECTION DIAGRAM 
6A and 6E. For ordering, the asterisk must be 
included. 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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_ FAIRCHILD HYBRID CIRCUITS SH6500 - SH6501 - SH6502 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC 


Collector to Emitter Sustaining Voltage (Note 4) 

Collector to Base Breakdown Voltage 

Collector to Emitter Breakdown Voltage 

Emitter to Base Breakdown Voltage 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Pulsed Base Saturation Voltage (Note 4) 

Pulsed Base Saturation Voltage (Note 4) 

Pulsed Base Saturation Voltage (Note 4) 

Pulsed Base Saturation Voltage (Note 4) 

Pulsed Collector Saturation Voltage (Note 4) 

Pulsed Collector Saturation Voltage (Note 4) 
CEisat} Pulsed Collector Saturation Voltage (Note 4) 

Veetsat) Pulsed Collector Saturation Voltage (Note 4) 

Voeisat)(—99°C) Pulsed Collector Saturation Voltage (Note 4) 

Voetsat}(—99° ©) Pulsed Collector Saturation Voltage (Note 4) 

Vog;sat)(L00°C) Pulsed Collector Saturation Voltage (Note 4) 

Veersat(L00°C) Pulsed Collector Saturation Voltage (Note 4) 

h DC Pulse Current Gain (Note 4) 

DC Pulse Current Gain (Note 4) 

DC Pulse Current Gain (Note 4) 

DC Pulse Current Gain (Note 4) 

High Frequency Current Gain (f = 100 MHz) 

Turn On Time 

Turn Off Time 

Storage Time 

Emitter to Base Capacitance 

Collector to Base Capacitance 


VeEo (sus) 


' 'CBO 
logo(100°C) 
BE(sat) 
BE(sat) 
BE(sat) 
BE{sat) 
CElsat) 
CE(sat) 
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TEST CONDITIONS 


lI, =10mA 
Io = 10 yA 
Io = 10 yA 
I; = 10 yA 
Veg = 40V 
Veg = 40 V 
Veg = 40V > 
Ip =10mA 
I, = 100 mA 
I = 500 mA 
Ic = 1000 mA 
I, =10mA 
I, = 100 mA 
Ic = 500 mA 
Ic = 1000 mA 
I, =10mA 
Ic = 500 mA 
lc =10mA 
Ic = 500 mA 
I, =10mA 
Ic = 100 mA 
Ic = 500 mA 
I. = 1000 mA 
Ip = 50 mA 
Ic = 500 mA 
Ic = 500 mA, I,, = —1,, = 50 mA 
—l,, = 50 mA 
Veg =O0.5V 
Vop = 10 V 


oa = 10 mA 
lz =50 mA 
I, = 100 mA 
Iz = 1.0 mA 
I, =50mA 
Ip = 1.0 mA 
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Collector Cutoff Current 
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Collector Cutoff Current 

Pulsed Base Saturation Voltage (Note 4) 
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Pulsed Base Saturation Voltage (Note 4) 
Pulsed Base Saturation Voltage (Note 4) 
Pulsed Collector Saturation Voltage (Note 4) 
Pulsed Collector Saturation Voltage (Note 4) 
Pulsed Collector Saturation Voltage (Note 4) 
Pulsed Collector Saturation Voltage (Note 4) 
Pulsed Collector Saturation Voltage (Note 4) 
Pulsed Collector Saturation Voltage (Note 4) 
Pulsed Collector Saturation Voltage (Note 4) 
Pulsed Collector Saturation Voltage (Note 4) 
DC Pulse Current Gain (Note 4) 

DC Pulse Current Gain (Note 4) 

DC Pulse Current Gain (Note 4) 

DC Pulse Current Gain (Note 4) 

High Frequency Current Gain (f = 100 MHz) 
Turn On Time 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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Volt 
Volt 
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TEST CONDITIONS 
I, =10mA I, =0 
Ic =10uA I, =0 
Ik =10uA lL =0 
Veg = 40V Vee = 0 
Veg = 40V I= 
Veg = 40V l= 
Io = 10mA I, =1.0mA 
Ic = 100 mA |, = 10mA 
Ic = 500 mA |, = 50 mA 
Ic =1000mA_~ 1, =100mA 
Ig =10mA lz = 1.0 mA 
I. = 100 mA |, = 10mA 
I, = 500 mA I, =50mA 
lo =1000mA 1, =100mA 
Ig =10mA lz =1.0mA 
I, = 500 mA |, = 50 mA 
lo =10mA Ip = 1.0 mA 
I. = 500 mA I, = 50 mA 
I, =10mA Vop = 10V 
I, = 100 mA Vop = 1.0V 
I. = 500 mA Vop = 1L0V 
Ic =1000mA VQ. =1.0V 
Ic = 50 mA Vop = 10V 
I, = 500 mA Ip, = 90 mA 
Ic = 500 mA, I, = —I,. = 50 mA 
I, = 50mA, 13, = —l,, = 50 mA 
IL =0 Veg = 0.5 V 
I=0 Vog = 10V 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD HYBRID CIRCUITS SH6500 + SH6501 +» SH6502 


TYPICAL SWITCHING CHARACTERISTICS 


SWITCHING TIMES VERSUS SWITCHING TIMES VERSUS 
COLLECTOR CURRENT AMBIENT TEMPERATURE 
sc AST ASA NM OE ES eel 
ee a ee ee ae 
eae 
ae 
2 Z a 
= & Pee Rae 
2 z ae ieee 
5 5 ce ee 
mee 
1D 0 50 100 150 
lc ~ COLLECTOR CURRENT - mA , Tp - AMBIENT TEMPERATURE - °C 
SWITCHING TIME TEST CIRCUIT 
-3.8V +30V 
1nF Vout 
1kQ to _ TO SAMPLING SCOPE 
tr < lns 
FF. 1.0pF ZIN 2 100kQ 
VIN 
VIN = +9.7V 
tr & ty < ns 622 
P.W. = lps 1 1 
Zin = 502Q ~ ss 


DUTY CYCLE < 2% 


Ic ~ 500mA, Ig, * 5OmA, Ip, ~-50mA 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of ~135°C/Watt (derating factor of ~7.4 mW/°C) for the Flat package 
and Ceramic Dual In-Line package. Maximum junction temperature of 150°C and junction to case thermal resistance of ~83°C/Watt (derating factor of ~12 mW/°C) for the 
Plastic Dual In-Line package. 

(4) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(5) See switching circuit for exact value of Ic, Ie:, and Isz. 
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SH8080 
4-BIT ARITHMETIC UNIT 


FAIRCHILD HYBRID CIRCUITS 


GENERAL DESCRIPTION — 
The SH8080 is a 4-bit ripple carry adder with hoiding register included. 
It consists of MSI chips interconnected on a multi-layer thick-film substrate. 


FEATURES 


e 4 BIT RIPPLE CARRY ADDITION PLUS 4 BIT HOLDING REGISTER gees TYPICAL 
WITH TRUE AND COMPLEMENT OUTPUTS 

e CCSL COMPATIBLE 

e 32 ns CARRY PROPAGATION TIME (TYP) 

e 1 VOLT NOISE MARGIN 

e MILITARY AND INDUSTRIAL TEMPERATURE RANGES 

e HERMETIC PACKAGE 


PHYSICAL DIMENSIONS 


a+ 1B 8 
APPLICATION 
e AIRBORNE COMPUTERS 
e DESK TOP CALCULATORS | 1a eee 
e HIGH SPEED DATA PROCESSING EQUIPMENT a ee 
© HIGH SPEED GROUND SUPPORT EQUIPMENT ooo 
ABSOLUTE MAXIMUM RATINGS (25°C unless noted) rT pachags aeahl 4 seroHnala SOME 
Vec (pin 32) to ground (pin 16) —0.5 to 8.0 Volts 
Inputs —0.5 to 6.5 Volts 
Voltage applied to outputs —0.5 to Voc HBY80801XX —55°C to +125°C* 
Current into low output 50 mA HBY80809XX 0°C to +70°C 
Storage Temperature —65°C to +150°C 
Operating Temperature —55°C to +125°C* 
0°C to +70°C 


LOGIC DIAGRAM 


4 BIT ADDER 


a 
304 CLEAR 


*At operating temperatures above +100°C, device must be heat sunk. 


FAIRCHILD 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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| FAIRCHILD HYBRID CIRCUIT SH8080 


ELECTRICAL CHARACTERISTICS (V.. = +5.0 Volts, Pin 16 Grounded, T, = 25°C unless otherwise specified). 


TT ul Load* CCSL Load* 
CHARACTERISTICS Factors Factors 


input Loading Pins 1, 3, 5, 10, 11 80/48 
Input Loading Pins 7, 8, 12, 14 20/12 
Input Loading Pin 30 | 240/144 
Input Loading Pin 17 . 80/48 
Output Drive Pin 15 | 120/72 


Output Drive Pins 18, 19, 21,22, | | 180/108 
24, 25, 27, 28 | | 
Typical Power Consumption | 840 mW 
Typical Carry Propagation Delay | 32 ns 
Typical Clock Pulse Width ll ns 
Typical Data Setup Time © 64 ns 
Typical Output Delay Time (t,,,, ,.) 12 ns 
Typical Output Delay Time (tea) 21 ns 


*Based on TTuLl standard Load Factors in Fairchild TTulL Data Sheets and on CCSL Load Factors in CCSL Application Note (Apptication Note ##154). 


SWITCHING TIME TEST CIRCUIT APPLICATIONS 


*S Veco 


A&B INPUTS A&B INPUTS 


AH capacitors—50 pF 


; CLOCK O 
In this configuration 


SH8080 increments 
on each clock. 


30 SH8080 
CLOCK ——/ 17 17 


O SCOPE Mh sce ae ee eal" ah ae 


0&0 OUTPUTS Q&Q OUTPUTS 


Oa COke 8 Bit Parallel Adder. Typical operating time is given by 32 ns typical 
a carry propagation delay in first stage plus 64 ns data setup time 
7 in second stage = 96 ns. By returning true outputs to “A” inputs, 
the function A — A+B is performed. If B is “1’s’” complemented and 


Carry propagation time is measured from pin 19 are pin 28 to pin 15 
the input carry = 1, then A — A—B is realized. 


at the appropriate counts. 


SWITCHING WAVEFORMS 


CLOCK PERIOD=1/tep——o> . | 
pemeriese i puee win | i CARRY SAVE ADDER CASCADE 


CLOCK 
pniz 8¥——— k= a 
GND DATA | 
[= SETUP TIME 


CARRY IN 


PINS 1,3 0R 5 _/-9¥ —— 


SH8080 


—*!___ |-#—CARRY PROPAGATION DELAY 
CARRY OUT “Tey 


PIN 15 
. ee ee 
SP |—— pa - ' 
1.5V \ For high speed multiplication a carry save adder cascade followed by 
aurpers ~ GND SH8080 as carry propagate adder/accumulator can be used. Refer to 
eS App-163 Applications of the CCSL 9304 Dual Adder. 


1.5V 
GND 


Note 1. Clear is normally held high. Q is reset oe high to low 
transition. 
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HYBRID INTEGRATED CIRCUITS COMING SOON 


Type | Function 
SH2005 Quad Power Gate 
$H3202 Voltage Regulator with Compensation and 


Foldback Current 


SH2005 — QUAD POWER GATE 


The SH2005 is a high speed core, cable or lamp driver. The device 
features high voltage and high current capability..All inputs are CCSL 
compatible. = 


Features: 


Inputs CCSL Compatible 

Use for Core, Cable and Lamp Driver 

High Current Capability . . . 250mA Sinking Current at 0.5 volts. 
High Voltage Capability .. . 40 volts LVceo . . . four 2 input NAND 
gates 

High Speed —t.. = 60ns (typ) . . . tors = 50ns (typ) . . . All four 
gates switching simultaneously 


$H3202— Voltage Regulator with Compensation and Foldback Current 
The SH3202 is a Hybrid voltage regulator. The device consists of a 
temperature compensated reference amplifier, power series pass 
transistor and current limit circuitry. 
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Type Function 
SH8081 =-—S—S=S:«CSA;“Bét:- Arithmetic. Logic. Unit 
Features: 


Positive or negative supply operation 

Series, shunt, switching or floating operation 

.01% line and load regulation 

Output voltage adjustable from 2 to 27 volts 

Output current to 150mA without external pass transistor 


SH8081 — 4-Bit Arithmetic Logic Unit 

The SH8081 consists of six MSI 9304, dual full adders and two MSI 
9309, dual four bit digital multiplexers. 

Features: 


Multifunction capability 

High speed operation 

Eight CCSL’MSI. chips in one 30 pin flat package 

Fully buffered complementary outputs 

The input/output characteristics provide easy interfacing with Fair- 
child DTuL, LPDTuL, and TTL families CCSL 


LINEAR INTEGRATED CIRCUIT NUMERICAL INDEX 


Type Page No Type Page No. | 
uwA702A 6-1 , 
uA702B 6-6 

uA702C 6-11 

uA703 6-16 

wA/03C 6-20 

wATO3E 6-22 

uwA/09 6-26 

uA7O9A 6-30 

uA709B 6-34 

uA709C 6-36 

A710 6-38 

uA710B 6-42 

uwA710C 6-46 


Type 


uA } 2Z fe : 
uals? 
wATZ/8 
A730 
uwA730C 
uwA733 
uwA733C 
wA737E 


LINEAR APPLICATIONS/PRODUCTS CROSS REFERENCE 


Differential Input, Differential Output Amplifiers 


Operational Amplifiers 


General Purpose — 
Summing, Subtracting, Integrating, Differentiating , Impedance Transformers, Analog Computers 


Instrumentation — 
Low drift, Chopper stabilized, Strain gage, Thermocouple 


High Input Impedance — 
Active filters, Buffer amps, Transducers, Integrators 


Low Power Consumption — 

Battery powered, Airborne, Spaceborne, portable, low weight systems 

High Speed — | 

Phase-locked loops, A/D & D/A converters, pulse height analyzers, multiplexed analog gates, sample and 
holds, integrators, and differentiators 


Temperature Stabilized — 
Bridge amplifiers, process control, precision measurements, instrumentation amps. 


Power/Driver Amplifiers 
Audio Preamp — 
Low noise, magnetic tape, phono 


Medium Power — 
Telephone Sysems, head sets 


Power Driver — 
Servos, Audio 


High Speed Video — 


Comparators 
High Speed — 
Level detectors, Schmitt triggers, Go-No-Go detectors, Window detector, pulse he:ght discriminator, line receivers 


Precision —- 
Digital volt-meters, A/D and D/A converters, pulse width modulators, phase locked loops, precision 
measuring equipment. 


High Frequency/Communications 

IF Amplifiers — 

Microwave, radar, AM & FM IF strips, TV 
Video Amplifiers — _ 

Audio Amplifier — 

Demodulators — 

AGC IF Amps — 


Page No. 


6-102 
6-104 
6-108 
6-110 
6-114 
6-118 
6-122 
6-126 
6-129 
6-133 
6-135 
6-137 


BAT27, wA730, A733, wA751C, wA725 


A702, wA709, uA715, «A739, 
wAT740, wA741, uA749 


uA726, A727, wA725 
wA727, wATAO, wA715, wA725 
HATAL, wA749, wA735 


A702, A715, uA740 
A726, nA727, wA725 
A730, »A739, «A749 


uwA/16 


uwA/16 
uwA715 


A710, wA711, wA731 


WAT1S, wA727, wA740, «A739, wA749 


snncasasmmenernainernin anetnincsie Air maitre Amite tannin SA tS ANORLAUAL AR maha iapaemearc 


wAT03, wA717, wA719 
A702, wA715, wA733 
wAT16 

wA737, wA746 
uwA719 


LINEAR APPLICATIONS/PRODUCTS INDEX CROSS REFERENCE 


Oscillators 

Audio — 

Telemetry phase detector reference, servo sy 
High Frequency — 


Radar, communications receivers and transmitters, radio, TV 


Linear-Digital Interface 
Line Receivers — 
Analog to Digital — 


Telemetry, Maintenance monitor, process control 


Digital to Analog — 
Telemetry, Process Control, displays 


Television 

Sound — 

Chroma Oscillator — 

IF Amplifiers — 
Chroma Demodulator — 


Digital Computer Systems 
Core Memories — 


Other Memories — 
Film, Plated wire, magnetic tape, Disc. file 


Displays — 
Hybrid Computers — 


Power Supplies 

Series Voltage Regulators — 

Switching Voltage Regulators — 
Precision Low Drift Voltage Reference — 


Active Filters 


Special Functions 

Digitally Controlled Function Generators — 
Voltage Controlled Function Generator — 
D.C. Logarithmic Amp — 

IF Logarithmic Amp — 

Multiplier — 

Dividers — 

Product Detector — 

Scaler — 

Trigonometric Function Generators — 


Medical Electronics 


Power Control 
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wA709, uA740, A741, »A739, »A749 


pA702, wA703, wA715, wA733 


#A710, wA711, A731 
wA710, A715, wA722 


wA715, wA722 


wA703, wA717, wA716, wA719 
pA703 

wA703, A717, wA719 
wA737, wA746 


wA710, wA711, »A731, «A739, uA749, A751 


uA702, A710, wA733, A751 
vA715, uA722 
A722 


pA723 
#A710, wA711, wA723, wA742 
wA726 


A702, wA709, wA715 
HA716, uA739, wA740 
pA741, wA749 


pwA722 

HA715, wA722, wA741 
pA726 

uwA703 

#A726, wA737, wA746 
pwA726 

uwA737, wA7T46 

pwAT22 


BA709, wA726, wA739 
#A740, wA741, wA749 


wAT27, wA739, wA740 
wAT41, wA725, wA749 


wA742 


WA7O2A 
HIGH GAIN, WIDEBAND DC AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


e IMPROVED SPECIFICATIONS | PHYSICAL DIMENSIONS 
in accordance with 
e 2 mV MAXIMUM OFFSET VOLTAGE JEDEC(TO-99) outline 


e 2500 MINIMUM VOLTAGE GAIN 
e 10 u.v/°C MAXIMUM OFFSET VOLTAGE DRIFT 


GENERAL DESCRIPTION — The ,A/02A is a complete DC amplifier constructed on a single silicon chip, using 
the Fairchild Planar* epitaxial process. It is intended for use as an operational amplifier in high speed analog com- 
puters, as a precision instrumentation amplifier, or in other applications requiring a feedback amplifier useful 
from DC to 30 MHz. 


ABSOLUTE MAXIMUM RATINGS 


Voltage Between V* and V~ Terminals 21V 
Peak Output Current 50 mA 
Differential Input Voltage +5.0V 
Input Voltage +1.5 Volts to —6.0 V 
Internal Power Dissipation 
T0-99 [Note 1] 300 mW 
Flat Package [Note 21] 200 mW 
Operating Temperature Range —55°C to +125°C Sah ce pen sa ct 
Storage Temperature Range —65°C to + 150°C Alimensionsim inches 
Lead Temperature (Soldering, 60 seconds) 300°C ie ea Sil 


ORDER PART NO. U5B770231Xt 


PHYSICAL DIMENSIONS 


SCHEMATIC DIAGRAM a (TYPICAL FLAT PACKAGE) 
(TOP VIEW) 
ees em ci ial 
EXTERNAL 
FREQUENCY 
; COMPENSATION 050 
GROUND o e T .260 
INVERTING 9 ae 
INPUT 
NON-INVERTING | 
INPUT 
ae 


NO CONNECTION 
GROUND NO CONNECTION 


INVERTIN 
INVERTING INPUT (} ING INPUT OUTPUT 


FREQUENCY : 
COMPENSATION NON-INVERTING INPUT LAG COMPENSATION 


NON-INVERTING INPUT (J yv~ LEAD COMPENSATION 


Note: Pin 4 connected to case. 


* Planar is a patented Fairchild process. 


Notes on page 2 
t Equivalent to U5B771231X and U3H771231X 


FAIRCHILD 


SEMICONDUCTOR 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ,.A702A 


| ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified) 


PARAMETER = 12.0V,V- = —6. *=60V,V- = —3.0V 
(see definitions) CONDITIONS Y MIN. YP. Man. : : MIN, : YP. MAX. 
Input Offset Voltage Rs < 2 kQ 0.5 2.0 0.7 3.0 
Input Offset Current 180 500 120 500 
Input Bias Current | 2.0 5.0 1.2 3.5 
Input Resistance 16 40 22 67 
Input Voltage Range —4.0 +0.5 —15 +0.5 
Common Mode Rejection Ratio Rs << 2kQ, f< 1kHz 80 100 80 100 
Large-Signal Voltage Gain Re > 100k2, Vou = +5.0V 2500 3600 6000 
R. > 100 kQ, Vor = +2.5V 600 900 §=©1500 
Output Resistance 200 500 300 700 
Supply Current Vout = 0 5.0 6.7 7a 3.3 
Power Consumption Vout = 0 | 90 120 19 30 
Transient Response (unity-gain) C, = 0.01 pF, R, = 209, 
RL > 100k, Vin = 10 mV 
Risetime 25 120 
Overshoot C. < 100 pF 10 50 
Transient Response (x 100 gain) C; = 50 pF, Ri > 100kqQ, 
in = LmV 
Risetime 10 30 
Overshoot 20 40 
The following specifications apply for —55°C < Ty < +125°C: 
Input Offset Voltage | Rs < 2k 3.0 4.0 
Average Temperature Coefficient of Rs = 502 
Input Offset Voltage La = 25° toTa = +125°C 2.5 10 3.5 15 
T, = 25°C toTs = —55°C 20 10 30 15 
Input Offset Current Ta = +125°C 80 500 50 500 
Ta = 99°C 400 1500 280 1500 
Average Temperature Coefficient Ta = 25°C to Ta = +125°C 1.0 5.0 0.7 4.0 
of Input Offset Current 
Ta = 25°C to Ta = —55°C 3.0 16 2.0 13 
Input Bias Current Ta = —55°C 43 10 2.6 7.5 
Input Resistance 6.0 8.0 
Common Mode Rejection Ratio Rs < 2kQ, f <1 kHz 70 95 70 95 
Supply Voltage Rejection Ratio Vt=12V, V = —6Vto 
Vi=6V, V=-3V 75 200 75 200 
Rs < 2kQ 
Large-Signal Voltage Gain Ri > 100k2, Vout = +5.0V 2000 7000 
Re > 100k2, Vor = +2.5V 500 1750 
Output Voltage Swing Ri > 100 kQ +50 +5.3 +2.5  +2./ 
R. > 10 kQ +35 +4.0 +15 +2.0 
Supply Current Ta = +125°C, Vout = 0 4.4 6.7 1.7 3.3 
Ta = —55°C, Vou = 0 5.0 7.5 2.1 3.9 
Power Consumption Ta = +125°C, Vour = 0 80 120 15 30 
: Ta = —55°C, Vou = 0 90 135 19 35 


NOTES: 


(1) Rating applies for case temperatures to +125°C; derate linearly at 5.6 mW/°C for ambient temperatures above +-105°C 
(2) Derate linearly at 4.4 mW/°C for case temperatures 2 above +115°C; derate linearly at 3.3 mW/°C for ambient temperatures above +100°C. 


VOLTAGE TRANSFER 
CHARACTERISTIC 


~ 


OUTPUT VOLTAGE - V 
°o 


-4 
nc sa 


INPUT VOLTAGE - mV 


VOLTAGE GAIN 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


VOLTAGE GAIN 


~60 -20 20 ~ 60 100 140 
TEMPERATURE - °C 


SUPPLY VOLTAGE REJECTION RATIO 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


pt | tt | aeseka | 

OD hed eg alee cat aed 
tae ae Tee Me 
Reeaee ee ae 
eee ackee 


= 
Ea ca 
Peele liese Sediedeal 


SUPPLY VOLTAGE REJECTION RATIO - zV/V 


-60 -20 20 60 100 140 
TEMPERATURE - °C 


INPUT RESISTANCE 
AS A FUNCTION OF 
AMBIENT TI 


AA 
Ze aaa scene 


~60 140 
TEMPERATURE - °C 


INPUT RESISTANCE - ka 


VOLTAGE TRANSFER 
CHARACTERISTIC 


ae a ea ee 
eS ia ae ees 
eee ec 
Fe A 
Ge a 
poe fay 


“=10 -6 1] ml 6 10 
INPUT VOLTAGE —mV 


INPUT BIAS CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


INPUT BIAS CURRENT — pA 


0 
-60 -20 20 60 100 140 
TEMPERATURE — °C 


COMMON MODE REJECTION RATIO 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


ie 
i- 
= 
i 


COMMON MODE REJECTION RATIO - dB 


TEMPERATURE - °C 


OUTPUT RESISTANCE 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


sean 
SHO 
ge ee Te 


-60 -20 100 140 
TEMPERATURE — °C 


OUTPUT RESISTANCE — a 
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POWER SUPPLY CURRENT —mA 


FAIRCHILD LINEAR INTEGRATED CIRCUITS »A702A 


TYPICAL PERFORMANCE CURVES 


VOLTAGE GAIN 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


ache c 


INPUT OFFSET CURRENT 


AS A FUNCTION OF 
AMBIENT TEMPERATURE 
500 
Bye (eed a ee 
Nee a eas 
a 300 = ees 
aiNen 
& 200 . 
a 
= 100 
ped 
jl 
-60 -20 20 60 100 160 


TEMPERATURE - °C 


POWER SUPPLY CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 
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-60 ~20 20,~——s«&6O 100 160 
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OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
LOAD RESISTANCE 


Wa ; 
I Hv 
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PEAK-TO-PEAK OUTPUT SWING —V 
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100 10k 100k 
LOAD RESISTANCE — a 


FAIRCHILD LINEAR INTEGRATED CIRCUITS »A702A i 


- VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGES 


TYPICAL PERFORMANCE CURVES 


INPUT BIAS CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGES 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGES 


VOLTAGE GAIN 
INPUT BIAS CURRENT - pA 

INPUT OFFSET CURRENT —nA 
Ree VaR 


i FH 


oy 
SUPPLY VOLTAGES —V 


INPUT VOLTAGE RANGE 


SUPPLY VOLTAGES -V 


OUTPUT VOLTAGE SWING 


SUPPLY VOLTAGES —V 


SUPPLY CURRENT 


AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 
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CLOSED-LOOP VOLTAGE GAIN 


TRANSIENT RESPONSE TEST CIRCUITS 


UNITY-GAIN AMPLIFIER 
(LAG COMPENSATION) 


X100 AMPLIFIER 
(LEAD COMPENSATION) 


1 10 20 50 100 
CLOSED-LOOP VOLTAGE GAIN 


TRANSIENT RESPONSE 


| DEFINITION OF TERMS 


INPUT OFFSET VOLTAGE — That voltage which must be applied between the input terminals to obtain zero output voltage. The input offset voltage 
may also be defined for the case where two equal resistances are inserted in series with the input leads. 


INPUT OFFSET CURRENT — The difference in the currents into the two input terminals with the output at zero volts. 

INPUT RESISTANCE — The resistance looking into either input terminal with the other grounded. 

INPUT BIAS CURRENT — The average of the two input currents. 

INPUT VOLTAGE RANGE — The range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease functioning properly. 
INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input offset voltage over this range. 
SUPPLY VOLTAGE REJECTION RATIO — The ratio of the change in input offset voltage to the change in supply voltage producing it. 


| LARGE-SIGNAL VOLTAGE GAIN — The ratio of the maximum output voltage swing with load to the change in input voltage required to drive the 
output from zero to this voltage. | 


OUTPUT VOLTAGE SWING — The peak output swing, referred to zero, that can be obtained without clipping. 


OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the output at null. This parameter is defined only under small | 
signal conditions at frequencies above a few hundred cycles to eliminate the influence of drift and thermal feedback. 


| POWER CONSUMPTION — The DC power required to operate the amplifier with the output at zero and with no load current. 
| TRANSIENT RESPONSE — The closed-loop step-function response of the amplifier under small-signal conditions. 
PEAK OUTPUT CURRENT — The maximum current that may flow in the output load without causing damage to the unit. 


TYPICAL PERFORMANCE CURVES 


FREQUENCY RESPONSE FOR FREQUENCY RESPONSE FREQUENCY RESPONSE FOR 


VARIOUS CLOSED-LOOP GAINS WITH CONSERVATIVE VARIOUS CLOSED-LOOP GAINS 
(LAG COMPENSATION) COMPENSATION NETWORK : (LEAD-LAG COMPENSATION) 
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uA/7O2B 
HIGH GAIN, WIDEBAND DC AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


e 5 mV MAXIMUM OFFSET VOLTAGE 
e 2000 MINIMUM VOLTAGE GAIN 
e 20 uV/°C MAXIMUM OFFSET VOLTAGE DRIFT 


PHYSICAL DIMENSIONS 
(TYPICAL FLAT PACKAGE) 
(TOP VIEW) 


icin latins wis a tas 


GENERAL DESCRIPTION — The “A702B is a complete DC amplifier constructed on a single silicon chip, 
using the Fairchild Planar* epitaxial process. It is intended for use as an operational amplifier in miniaturized 
analog computers, as a precision instrumentation amplifier, or in other applications requiring a feedback 
amplifier useful from DC to 30 MHz. 


For improved specifications, see “A702A data sheet. 


ABSOLUTE MAXIMUM RATINGS 


Voltage Between V* and V~ Terminals 21V 
Peak Output Current 50 mA 
Differential Input Voltage +5.0V 
Input Voltage +1.5 V to —6.0V 
Internal Power Dissipation (Note 1) 200 mW 
Operating Temperature Range —55° C to +125°C 
Storage Temperature Range —65°C to +150°C 
Lead Temperature (Soldering, 60 sec.) 300°C ORDER PART NO. 


U3H7702313 


SCHEMATIC DIAGRAM 


CONNECTION DIAGRAM 


1 
CONNECTION 4 @ 
2 NO 
GROUND ——= CONNECTION 
INVERTING 3 
INPUT C= 


EXTERNAL 
Lee tnaN 
COMPENSATION 


o.LAG 


(TOP VIEW) 


NOTE 1: Derate linearly at 4.4 mW/°C for case temperatures above +115°C; derate *Planar is a patented Fairchild process. 
linearly at 3.3 mW/°C for ambient temperatures above +100°C. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS »A702B 


ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified) 


PARAMETER CONDITIONS V+ = 12.0V,V- ; V+ = 6.0 V,V~ 
(see definitions) MIN. TYP. : MIN. TYP. 


Input Offset Voltage Rs < 2kQ 1.5 5.0 17 —§ 6.0 mV 
Input Offset Current | 0.5 2.0 0.3 2.0 uA 
Input Bias Current 2.5 7.9 1:5 5.0 uA 
Input Resistance 10 32 16 55 kQ 
Input Voltage Range —4,0 +0.5 —15 + 0.5 V 
Common Mode Rejection Ratio Rs < 2 kQ, f < 1 kHz 70 92 70 92 dB 
Large-Signal Voltage Gain RL > 100kQ, Vow = +5.0V 2000 3400 6000 
RL > 100kQ, Vor = #2.5V 500 800 1500 
Output Resistance 200 600 300 800 2 
Supply Current Vour = 0 5.0 6.7 2.1 3.3. mA 
Power Consumption Vout = 0 90 120 19 30 mW 
Transient Response (unity gain) C,= 0.01 pF, R, = 200 
R. < 100k2, Vi, = 10 mV 
Risetime 25 120 ns 
Overshoot C. < 100 pF 10 50 % 
Transient-Response (x 100 gain) C; = 50 pF, R. > 100 kQ, 
Vin = 1 mV 
Risetime 10 30 ns 
Overshoot 20 40 % 
The following specifications apply for 0°C < Ta < +70°C: | 
Input Offset Voltage Rs < 2kQ 6.5 75 mV 
Average Temperature Coefficient Rs = 50Q, . 
of Input Offset Voltage T, = +70°C toT, = 0°C 3.0 20 : 75 25 BV) °C 
Input Offset Current 20 2.5 uA 
Average Temperature Coefficient Ta = 25°C to Ta = +70°C 4.0 10 3.0 8.0 nA/°C 
of Input Offset Current. Ta = 25°C to Ta = 0°C 6.0 20 5.5 18 nA/°C 
Input Bias Current Ta = 0°C 4.0 12 2.7 8 uA 
Input Resistance 6.0 18 9.0 27 kQ 
Common Mode Rejection Ratio Rs < 2kQ, f < 1 kHz 65 86 65 86 dB 
Supply Voltage Rejection Ratio Ve =12V, V =6Vto 
V‘=6V,V =3V 90 300 90 300 uV/V 
Large-Signal Voltage Gain RL > 100k2, Vor = +5.0V 1500 7000 
Ri > 100 kQ, Vout = +2.5 V 400 1750 
The following specifications apply for —55°C < T, < +125°C: 
Input Offset Voltage Ro < 2 kX 7.5 8.0 mV 
Input Offset Current Ty, = +125°C 0.2 2.0 0.14 2.0 LA 
T, = —55°C 1.2 4.0 0.8 4.0 LA 
Input Bias Current T, = 99°C 9.9 20 3.4 15 HA 
Input Resistance 3.0 : 4.0 kQ 
Common Mode Rejection Ratio Ro < 2k2, f < 1 kHz 60 80 60 80 dB 
Large Signal Voltage Gain R, = 100 k2,V,= £5.0V - 1200 
R, > 100 k2, Vo, = £2.5V 300 
Output Voltage Swing R, = 100 k2 +5.0 +5.3 +2.5 +2.] | V 
R, > 10 k2 +3.5 +4.0 +1.5 +2.0 V 
Supply Current Ty = +125°C, V,,,, = 0 44 6.7 1.7 3.3 mA 
T, = —55°C, V4 = 0 5.0 7.5 2.1 3.9 mA 
Power Consumption T, = +129°C, V,,,, = 0 80 120 15 30 mW 
T, = —59°C, Vig = 0 90 135 19). * 35 mW 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ,A702B 


TYPICAL PERFORMANCE CURVES 


VOLTAGE GAIN 
VOLTAGE TRANSFER VOLTAGE TRANSFER AS A FUNCTION OF 
CHARACTERISTIC CHARACTERISTIC AMBIENT TEMPERATURE 


OUTPUT VOLTAGE - V 
OUTPUT VOLTAGE - V 
VOLTAGE GAIN 


5.0 -3,0 ual = it 3.0 5.0 


INPUT VOLTAGE - mV INPUT VOLTAGE - mV TEMPERATURE - °C 
VOLTAGE GAIN INPUT BIAS CURRENT INPUT OFFSET CURRENT 
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE = AMBIENT TEMPERATURE 
a) 


VOLTAGE GAIN 
INPUT BIAS CURRENT - pA 
INPUT OFFSET CURRENT - nA 


TEMPERATURE ~ °C TEMPERATURE - °C TEMPERATURE - °C 


SUPPLY VOLTAGE REJECTION RATIO COMMON MODE REJECTION RATIO POWER SUPPLY CURRENT 
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE 
i ET . 
ie 

we 


\ 


SUPPLY VOLTAGE REJECTION RATIO - pV/V 
\ 
COMMON MODE REJECTION RATIO - dB 
POWER SUPPLY CURRENT - mA 


ESRaRED 
RERGRRRKE 


TEMPERATURE - °C TEMPERATURE - °C TEMPERATUR 


m 
° 


INPUT RESISTANCE OUTPUT RESISTANCE OUTPUT VOLTAGE SWING 
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE ron LOAD RESISTANCE 


ae a El er Aue 
Yt AL 
AY Tit | 
wal / ee aa i ee 
y Ces 


, W es vt= +12V 
oe ie a ee ee 
Le | TL ty +250 

obit | i ttt | 


100 1k 10k 100k 
LOAD RESISTANCE — a 


INPUT RESISTANCE - ka 
OUTPUT RESISTANCE - Q 
PEAK-TO-PEAK OUTPUT SWING —V 


TEMPERATURE - °C : TEMPERATURE - °C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS »A702B 


TYPICAL PERFORMANCE CURVES 


VOLTAGE GAIN 

AS A FUNCTION OF 

ai VOLTAGES 
CLT TT ee] 
COC Ee 
ERR RRREEREER 
pate oe 
EER SR eeSe ase 
ose da ees 
Hepp at te 


S 


: 


VOLTAGE GAIN 


; ~5 
SUPPLY VOLTAGES - V 


INPUT VOLTAGE RANGE 
AS A FUNCTION OF 
SUPPLY VOLTAGES 
0 
PTT Trogiveutust [fT 
Petes eeeeeee 
PL LL TTL [eestys mel 
SREP RRERREE 


INPUT VOLTAGE RANGE - V 


‘6 “19 “a 
SUPPLY VOLTAGES - ¥ 


COMMON MODE REJECTION RATIO 
AS A FUNCTION OF 
FREQUENCY 


PITT Nal Ne A 
PU Tet NE TUT 
PUTT TING TUE CU 
HN 


' COMMON MODE REJECTION RATIO - dB 


FREQUENCY - Hy 


PEAK-TO-PEAK OUTPUT SWING - V INPUT BIAS CURRENT - pA 


SLEW RATE - Vius 


INPUT BIAS CURRENT INPUT OFFSET CURRENT 
AS A FUNCTION OF AS A FUNCTION OF 
SUPPLY VOLTAGES SUPPLY VOLTAGES 


HHH 


INPUT OFFSET CURRENT - nA 


poll a easel hale, 
eee eee ER 
: ee +8 +10 #2 
SUPPLY VOLTAGES -V SUPPLY VOLTAGES - V 
QUTPUT VOLTAGE SWING SUPPLY CURRENT 
AS A FUNCTION OF AS A FUNCTION OF 


SUPPLY VOLTAGES a VOLTAGES 


SUPPLY CURRENT - mA 


suPrty VOLTAGES - . SUPPLY VOLTAGES - V 


SLEW RATE SLEW RATE 
AS A FUNCTION OF AS A FUNCTION OF 
CLOSED-LOOP VOLTAGE GAIN CLOSED-LOOP VOLTAGE GAIN 
(LAG COMPENSATION) oe (LEAD-LAG COMPENSATION) 


SLEW RATE - Vis 


CLOSED- LOOP VOLTAGE GAIN CLOSED-LOOP VOLTAGE GAIN 


TRANSIENT RESPONSE TEST CIRCUITS 


UNITY-GAIN AMPLIFIER 
(LAG COMPENSATION) 


X100 AMPLIFIER TRANSIENT RESPONSE 


(LEAD COMPENSATION) 


a FAIRCHILD LINEAR INTEGRATED CIRCUITS pA7O2ZB | 


DEFINITION OF TERMS 


INPUT OFFSET VOLTAGE — That voltage which must be applied between the input terminals to obtain zero output voltage. The input offset voltage 
may also be defined for the case where two equal resistances are inserted in series with the input leads. 


INPUT OFFSET CURRENT — The difference in the currents into the two input terminals with the output at zero volts. 

INPUT RESISTANCE — The resistance looking into either input terminal with the other grounded. 

INPUT BIAS CURRENT — The average of the two input currents. 

INPUT VOLTAGE RANGE — The range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease functioning properly. 
INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input offset voltage over this range. 
SUPPLY VOLTAGE REJECTION RATIO — The ratio of the change in input offset voltage to the change in supply voltage producing it. 


LARGE-SIGNAL VOLTAGE GAIN — The ratio of the maximum output voltage swing with load to the change in input voltage required to drive the 
output from zero to this voltage. 


OUTPUT VOLTAGE SWING — The peak output swing, referred to zero, that can be obtained without clipping. 


OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the output at null. This parameter is defined only under small 
signal conditions at frequencies above a few hundred cycles to eliminate the influence of drift and thermal feedback. 


POWER CONSUMPTION — The DC power required to operate the amplifier with the output at zero and with no load current. 
TRANSIENT RESPONSE — The closed-loop step-function response of the amplifier under small-signal conditions. 
PEAK OUTPUT CURRENT — The maximum current that may flow in the output load without causing damage to the unit. 


TYPICAL PERFORMANCE CURVES 


FREQUENCY RESPONSE FOR FREQUENCY RESPONSE FREQUENCY RESPONSE FOR 
VARIOUS CLOSED-LOOP GAINS WITH CONSERVATIVE VARIOUS CLOSED-LOOP GAINS 
(LAG COMPENSATION) COMPENSATION NETWORK (LEAD-LAG COMPENSATION) 
80 80 
UCL ee 
ee aE ee e fia ll 
: s OPEN-LOOP il : ~ 
: i. ‘an pe ee 
3 3 Ba Be tee hed 
8 2, g 90 Loe z1OOOF, R2+200 Peau 
3 S 2S ee eel 
9 [S22 1000 pF, Rg 2008 meee 
CAT TNT 
-20 peel eles Nae eae EN 
100 Ik 1k 100k IM 10M 100k 1M 10M 50M 


FREQUENCY — Hz FREQUENCY — Hz FREQUENCY — Hz 


OUTPUT VOLTAGE SWING 


FREQUENCY FOR vaRIous FREQUENCY COMPENSATION CIRCUITS 4s q FUNCTION OF FREQUENCY 
LAG COMPENSATION NETWORKS Aseren to: ralney) Tae Teg ge Re WITH LEAD-LAG COMPENSATION 


Siigeeinamnin 
IN 

CHC 
ICCINCHIC 
- _ EOICCIENIC 
COMPENSATION COMPENSATION Lt FT 


o—!> | = ; 
uATO2B 0 Ro& |HATO2B C 
o—1 + Tac 0 ‘ DEAS 
H “ Lean Tie, 
Ry 


& 


PEAK-TO-PEAK OUTPUT SWING - V 
PEAK-TO-PEAK OUTPUT SWING —V 


10M 100M 
FREQUENCY - H, FREQUENCY — Hz 
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e@ IMPROVED SPECIFICATIONS 
e@ 5 mV MAXIMUM OFFSET VOLTAGE 
e@ 2000 MINIMUM VOLTAGE GAIN 


@ 20 «.V/°C MAXIMUM OFFSET VOLTAGE DRIFT 


GENERAL DESCRIPTION — The uA702C is a complete DC amplifier constructed on a single silicon chip, using the 
Fairchild Planar* epitaxial process. It is intended for use as an operational amplifier in miniaturized analog compu- 
ters, as a precision instrumentation amplifier, or in other applications requiring a feedback amplifier useful from DC 


to 30 MHz. 


For full temperature range operation (—55°C to +125°C) see wA702A data sheet. 


ABSOLUTE MAXIMUM RATINGS 
Voltage Between V* and V~ Terminals 
Peak Output Current 
Differential Input Voltage 
Input Voltage 
Internal Power Dissipation [Note 1] 
Operating Temperature Range 
Storage Temperature Range 
Lead Temperature (Soldering, 60 sec.) 


SCHEMATIC DIAGRAM 


NON-INVERTING 3 
INPUT 


NOTES: 


(1) Rating applies for ambient temperatures to +70°C. 


(2) For Flat Package see 4A/702B data sheet. 
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WA7O2ZC 
HIGH GAIN, WIDEBAND DC AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC(TO-99) outline 


370 
.335 


.335 
.305 


21V 

50 mA 

+5.0V 

+15Vto —6.0V 
300 mW 

0°C to +70°C 

— 65°C to +150°C 
300°C 


NOTES: Dimensions as per latest J-10 committee 
Alt dimensions in inches 
Leads are gold-plated Kovar 
Package weight 1s 1.22 grams 


ORDER PART NO. U5B770239X 


TO-99 CONNECTION DIAGRAM 


(TOP VIEW) 


EXTERNAL 
FREQUENCY 
COMPENSATION 


INVERTING INPUT @) 


FREQUENCY 
COMPENSATION 


NON-INVERTING INPUT © 


NOTE: Pin 4 connected to can. 


* Planar is a patented Fairchild process. 


SEMICONDUCTOR 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ;.A702C 


ELECTRICAL CHARACTERISTICS 


PARAMETER 


i 


(see definitions) 


Input Offset Voltage 

Input Offset Current 

Input Bias Current 

Input Resistance 

Input Voltage Range 

Common Mode Rejection Ratio 
Large-Signal Voltage Gain 


~ Output Resistance 

Supply Current 

Power Consumption 

Transient Response (unity gain) 


Risetime 
Overshoot 
Transient Response (x 100 gain) 


Risetime 
Overshoot 


Input Offset Voltage 

Average Temperature Coefficient 
of Input Offset Voltage 

Input Offset Current 


Average Ternperature Coefficient 
of Input Offset Current 


Input Bias Current 

Input Resistance 

Common Mode Rejection Ratio 
Supply Voltage Rejection Ratio 


_Large-Signal Voltage Gain 


Output Voltage Swing 


Supply Current 
Power Consumption 


(Ta = 25°C unless otherwise specified) 


CONDITIONS 


Rs < 2k 

Rs <2k2, =f <1kHz 
Ri > 100 kQ, Vout = +£5.0V 
Ri Z 100 kQ, Vout = #+2.5V 
Voat —= 0 
Vout = 

C, 0.01 uF, Ri = 202 

R. < 100k2, Vi, = 10 mV 


C. < 100 pF 
C; = 50 pF, R. > 100 kQ, 
Vin = 1 mV 


The following specifications apply for 0°C < Ta < +/70°C: 


Rs < 2kQ 
Rs = 50.0, 
Ta = +70°C toTa = 0°C 


Ta = 25°C to Ta = +/70°C 
Ta = 25°C to Ta = 0°C 
Ta = 0°C 


Rs < 2kQ, f < 1 kHz 

V+ = 12V, V =6Vto 

V+ =6V,V =3V 

Rs < 2kQ 

Ri > 100 kQ, Vout = +5.0V 
Ry > 100 kQ, Vout = #2.5V 


R. > 100 kQ 
RL. > 10 kQ 


Vout = 0 
Veus = 0 


6.0 
65 


V+ = 12.0V,V- = —6.0V 
MIN. M 


V+ = 6.0V,V° = —3.0V 


MIN. 


16 


=1.5 


70 
500 


9.0 


MAX. 


Sig 
35 
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TYPICAL PERFORMANCE CURVES 


| VOLTAGE GAIN 
VOLTAGE TRANSFER VOLTAGE TRANSFER AS A FUNCTION OF 
CHARACTERISTIC CHARACTERISTIC AMBIENT TEMPERATURE 


OUTPUT VOLTAGE - V 
OUTPUT VOLTAGE - V 
VOLTAGE GAIN 


50° SRO.» a0 1.0 3.0 5.0 


INPUT VOLTAGE - mV | INPUT VOLTAGE - mV . TEMPERATURE - °C 
VOLTAGE GAIN _INPUT BIAS CURRENT INPUT OFFSET CURRENT 
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 


AMBIENT TEMPERATURE AMBIENT TEMPERATURE 
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SUPPLY VOLTAGE REJECTION RATIO COMMON MODE REJECTION RATIO POWER SUPPLY CURRENT 
AS: A FUNCTION OF ' AS A FUNCTION OF AS A FUNCTION OF 


AMBIENT TEMPERATURE AMBIENT TEMPERATURE 
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INPUT RESISTANCE | | OUTPUT RESISTANCE OUTPUT VOLTAGE SWING 
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 
AMBIENT TEMPERATURE ee AMBIENT TEMPERATURE LOAD RESISTANCE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 1.A702C 


VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGES 
BERERERAEESS 
PR SRS ERREE 
es 


5000 


VOLTAGE GAIN 


SUPPLY VOLTAGES - V 


INPUT VOLTAGE RANGE 
AS A FUNCTION OF 
SUPPLY VOLTAGES 

ETT Troster TT TI 

SER RRRRERSES 

PLT LT | [oresrys rere] | 


INPUT VOLTAGE RANGE - V 


- 4 - 
SUPPLY VOLTAGES - V 


COMMON MODE REJECTION RATIO 
AS A FUNCTION OF 
FREQUENCY 
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COMMON MODE REJECTION RATIO - dB 


1.0k 10 k 100 k 10M 10M 


FREQUENCY - H, 


TYPICAL PERFORMANCE CURVES 


PEAK-TO-PEAK OUTPUT SWING - V INPUT BIAS CURRENT - pA 


SLEW RATE - Vips 


INPUT BIAS CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGES 


—- E2ae SEEe 


co 


“4 =i 
SUPPLY VOLTAGES -V 


OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
SUPPLY VOLTAGES 


-4 - 
SUPPLY VOLTAGES - V 


SLEW RATE 
AS A FUNCTION OF 
CLOSED-LOOP VOLTAGE GAIN 
(LAG COMPENSATION) 


CLOSED- LOOP VOLTAGE GAIN 


TRANSIENT RESPONSE TEST CIRCUITS 


UNITY-GAIN AMPLIFIER 
(LAG COMPENSATION) 


X100 AMPLIFIER 
(LEAD COMPENSATION) 


6-14 


SUPPLY CURRENT - mA INPUT OFFSET CURRENT - nA 


SLEW RATE - Vius 


_ INPUT OFFSET CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGES 
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SLEW RATE 
AS A FUNCTION OF 
CLOSED-LOOP VOLTAGE GAIN 
(LEAD-LAG COMPENSATION) 


CLOSED-LOOP VOLTAGE GAIN 


TRANSIENT RESPONSE 


OVERSHOOT | | tt | 
i CMe 
PEER 


TIME 


° 
rt) 


° 


FAIRCHILD LINEAR INTEGRATED CIRCUITS »,A702C 


DEFINITION OF TERMS 


INPUT OFFSET VOLTAGE — That voltage which must be applied between the input terminals to obtain zero output voltage. The input offset voltage 
may also be defined for the case where two equal resistances are inserted in series with the input leads. 


INPUT OFFSET CURRENT — The difference in the currents into the two input terminals with the output at zero volts. 

INPUT RESISTANCE — The resistance looking into either input terminal with the other grounded. 

INPUT BIAS CURRENT — The average of the two input currents. 

INPUT VOLTAGE RANGE — The range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease functioning properly. 
INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input offset voltage over this range. 


SUPPLY VOLTAGE REJECTION RATIO — The ratio of the change in input offset voltage to the change in supply voltage producing it. 


LARGE-SIGNAL VOLTAGE GAIN — The ratio of the maximum output voltage swing with load to the change in input voltage required to drive the 


output from zero to this voltage. 


OUTPUT VOLTAGE SWING — The peak output swing, referred to zero, that can be obtained without clipping. 


OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the output at null. This parameter is defined only under small 


signal conditions at frequencies above a few hundred cycles to eliminate the influence of drift and thermal feedback. 
POWER CONSUMPTION — The DC power required to operate the amplifier with the output at zero and with no load current. 
TRANSIENT RESPONSE — The closed-loop step-function response of the amplifier under small-signal conditions. 


PEAK OUTPUT CURRENT — The maximum current that may flow in the output load without causing damage to the unit. 


FREQUENCY RESPONSE FOR 
VARIOUS CLOSED-LOOP GAINS 
(LAG COMPENSATION) 


VOLTAGE GAIN — dB 


astaoceael TTT 
ice Bal 
| HEA 


FREQUENCY —Hz 


QUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
FREQUENCY FOR VARIOUS 
LAG COMPENSATION NETWORKS 


PEAK-TO-PEAK OUTPUT SWING - V 


_ FREQUENCY - H, 


TYPICAL PERFORMANCE CURVES 


FREQUENCY RESPONSE 
WITH CONSERVATIVE 
COMPENSATION NETWORK 


vte+12V 


VOLTAGE GAIN — dB 


20 
100 Tk 10k 
FREQUENCY — Hz 


FREQUENCY COMPENSATION CIRCUITS 


(Refer to Fairchild APP-117 for further details) 


® 
: Lean IG, 
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LAG 
COMPENSATION 


LEAD-LAG 
COMPENSATION 
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FREQUENCY RESPONSE FOR 
VARIOUS CLOSED-LOOP GAINS 
(LEAD-LAG COMPENSATION) 
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OUTPUT VOLTAGE SWING 
AS A FUNCTION OF FREQUENCY 
WITH LEAD-LAG COMPENSATION 
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uA703 
RF-IF AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION - The »,A703 is an RF-IF amplifier constructed on a single silicon 


to 3 re + anit ses ‘ : Z PHYSICAL DIMENSIONS 
chip and is intended for use as a limiting or nonlimiting amplifier, harmonic mixer, or os (in accordance with JEDEC TO-99 outline) 


cillator to 150 MHz. The low internal feedback of the device insures a higher stability-limited 


.370 


1335 
gain than that available from conventional circuitry. Including the biasing network in the same 


package reduces the number of external components required, thereby increasing the reliabil- 
ity and versatility of the device. 


te .500 MIN. 
ABSOLUTE MAXIMUM RATINGS | : ios Il | i | 

Supply Voltage 20 V 
Output Collector Voltage 24 V 
Voltage Between Input Terminals +5.0 V 
Internal Power Dissipation (Note 1) 200 mW 

Operating Temperature Range -55°C to +125°C 
Storage Temperature Range -65°C to +150°C 
Lead Temperature (Soldering - 60 seconds) 300°C 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.27 grams 


ORDER PART NO. U5D770331X 


SCHEMATIC DIAGRAM CONNECTION DIAGRAM 


. (TOP VIEW) 
yt 


e 
GROUND 


NOTE: Pin 4 connected to case. 


® 
GROUND 


NOTE 1: Rating applies for ambient temperatures to 125°C. 


EK-AIRCHILD 


SEMICONDUCTOR 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pA703 


ELECTRICAL CHARACTERISTICS (T ao 


Parameter 


Power Consumption 
Quiescent Output Current 
Peak-to-Peak Output Current 
Output Saturation Voltage 
Forward Transadmittance 
Input Conductance 

Input Capacitance 

Output Capacitance 

Output Conductance 

Noise Figure 


The following specifications apply for -55°C <T 


Quiescent Output Current 


Peak-to-Peak Output Current — 


Output Saturation Voltage 
Forward Transadmittance 
Input Conductance 


Output Conductance 


CAPACITA 


Conditions 


= 0 
e. =0 
in 


ent 400 mV rms, f = 1 kHz 


e. 
in 


ens 10 mV rms, f <1kHz 
Cin <10 mV rms, f <5 MHz 
ein <10 mV rms, f <5 MHz 
f <5 MHz 

€y <100mVrms, f < 5MHz 

f = 30 MHz, R_ = 500 @ 

f= 100 MHz, R, = 500 © 


A St 225 Cc 


e. = 0 
as 400 mV rms, f = 1 kHz 


ens 10 mV rms, f <1kHz 


en <10 mV rms, f <5 MHz 
Wy <100mVrms, f <5MHz 


25°C, V* = 12 V unless otherwise specified) 


Min. Typ. 
110 
2.1 2.9 
4.0 


29 35 
0.30 


7.0 16.0 


2.0 
0.02 
6.5 
8.0 


1.7 
3.2 


21 


TYPICAL PERFORMANCE CURVES 


INPUT RESISTANCE AND 


NCE AS A 


FUNCTION OF INPUT VOLTAGE 


INPUT RESISTANCE - kQ 


INPUT CAPACITANCE - pF 


INPUT VOLTAGE - mVrms 


OUTPUT ADMITTANCE AS A 
FUNCTION OF FREQUENCY 


OUTPUT CONDUCTANCE - mmho 
i) 
w 


eee 
- ow ee 


ee er 
Ror 
Boal 
SCH | 
tt At 
zed 


FREQUENCY - fas 


CONDUCTANCE 


OUTPUT SUSCEPTANCE - mmho 


INPUT CONDUCTANCE - mmho 


FORWARD TRANSADMITTANCE - mmho 


INPUT ADMITTANCE AS A 
FUNCTION OF FREQUENCY 


rel] [TU fetter 
aa CO 
COC ree 
CTC OOo 
SHE 

a a ae 

Eades ill 


FREQUENCY - MHz 


FORWARD TRANSADMITTANCE 
AS A FUNCTION OF FREQUENCY 


50 


Pt ves TT | LTT 
Bees elle 

monet TS LL 
Ree ea, one 


ee MHz 


TT TT) 


Max. 


INPUT SUSCEPTANCE - mmho 


PHASE ANGLE - DEGREES 


Units 


OUTPUT CURRENT - mA 


OUTPUT CURRENT - mA 


FAIRCHILD LINEAR INTEGRATEDCIRCUITS pA703 


TYPICAL PERFORMANCE CURVES 


MAXIMUM REVERSE | 
TRANSADMITTANCE AS A OUTPUT CURRENT AS A 
FUNCTION OF FREQUENCY FUNCTION OF INPUT VOLTAGE 


BE 
Saale 
eI sd A ee) 
see eae 
RiP Ste Ane 


OUTPUT CURRENT - mA 


REVERSE TRANSADMITTANCE - mmho 


ap | Ss 
pe Ta Ge Fe ae 
ere He detemtes il eoeee 
! 10 100 (000 “250 -200 -I50 -100 -50 0 50 100 150 200 250 
FREQUENCY - MHz INPUT VOLTAGE - mV 
OUTPUT CURRENT AS A FUNCTION POWER CONSUMPTION AS A OUTPUT CURRENT AS A 
OF SUPPLY VOLTAGE FUNCTION OF SUPPLY VOLTAGE __FUNCTION OF INPUT VOLTAGE 
Ree See ee 
Pele cies al elie Ie 


COT 

_ 
lee ee 
eee = ameal 
seer 


OUTPUT CURRENT - mA 


POWER CONSUMPTION - mW 


ee ale | 
ee i eee ee 
7 8 9 10 It 4 “100 -80 -60 -40 -20 G6 20 40 60 80 100 
SUPPLY VOLTAGE - V SUPPLY VOLTAGE - V INPUT VOLTAGE - mV 
POWER CONSUMPTION AS A TRANSADMITTANCE AS A 
OUTPUT CURRENT AS A FUNCTION FUNCTION OF FUNCTION OF 
OF AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE 


50 
Pt | vey 


40 


POWER CONSUMPTION - mW 


FORWARD TRANSADMITTANCE - mmho 


n n 


0 0 : 
“60 -40 -20 0 2 40 60 8 100 120 [40 “60 -40 -20 0 2 40 60 80 100 120 140 -60 -40 -20 0 2 40 60 80 100 | 
TEMPERATURE - °C TEMPERATURE - °C TEMPERATURE - °C 


a a 
f = IkHz 


FAIRCHILD LINEAR INTEGRATED CIRCUITS pA703 | 


DEFINITION OF TERMS 


POWER CONSUMPTION - The DC power required to operate the device with no signal applied. 
- QUIESCENT OUTPUT CURRENT - The DC current delivered to the load with the input terminals short-circuited. 
PEAK-TO-PEAK OUTPUT CURRENT - The short-circuit output current excursion for a large-signal input voltage. 


OUTPUT SATURATION VOLTAGE - The minimum voltage to which the output collector may be reduced without degrading circuit 


performance, 
TRANSADMITTANCE - The ratio of the output current to the input voltage. 
INPUT ADMITTANCE - The admittance betweenthe input terminals with the output short-circuited. 


OUTPUT ADMITTANCE - The admittance between the output terminals with the input short-circuited. 
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FAIRCHILD LINEAR 


GENERAL DESCRIPTION - The »A703C is an RF-IF amplifier constructed on a single silicon 
chip and is intended for use as a limiting or non-limiting amplifier, harmonic mixer, or oscil-' 
lator to 150 MHz. The low internal feedback of the device insures a higher stability -limited 
gain than that available from conventional circuitry. Including the biasing network in the same 
package reduces the number of external components required, thereby increasing the reliabil- 
ity and versatility of the device. For full range operation (-55°C to +125°C) see »A703 data 


sheet. 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage | 20 V 
Output Collector Voltage 24 V 
Voltage Between Input Terminals +5.0 V 
Internal Power Dissipation (Note 1) 200 mW 

Operating Temperature Range 0°C to +70°C 
Storage Temperature Range -65°C to +150°C 
Lead Temperature (Soldering - 60 second) 300°C 


wA703C 


RF-IF AMPLIFIER 


INTEGRATED CIRCUITS 


PHYSICAL DIMENSIONS 


.370 
335 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1 97 grams 


ORDER PART NO. U5D770339X 


SCHEMATIC DIAGRAM CONNECTION DIAGRAM 


8 500 1 
() , 


@ 
GROUND 


NOTE 1: Rating applies for ambient temperatures to 70°C. 
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6-20 


(TOP VIEW) 
vt 


DECOUPLING 
e 


; 
INPUT HIGH 


eo. 
GROUND 


NOTE: Pin 4 connected to case. 


CHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


_ FAIRCHILD LINEAR INTEGRATED CIRCUITS pA703C 


ELECTRICAL CHARACTERISTICS (TA = 25°C, vt =12V unless otherwise specified) 


Parameter Conditions 

Power Consumption | ent 110 170 | mW 
Quiescent Output Current cic i> | 1.9 2.0 3.3 mA 
Peak-to-Peak Output Current ent 400 mV rms, f = 1 kHz 3.6 mA 
Output Saturation Voltage 1.7 V 
Forward Transadmittance e710 mV rms, f < 1kHz 23 33 mmho 
Input Conductance ~ €,, <10 mv rms, f <5 MHz 0.35 0.50 mmho 
Input Capacitance ean <10 mV rms, f <5 MHz 9.0 16.0 pF 
Output Capacitance f <5 MHz 2.0 3.0 pF 
Output Conductance €, $100mVrms, f < 5MHz | 0.05 mmho 
Noise Figure. f = 30 MHz, R, = 500 2 6.5 dB 

f = 100 MHz, R, = 500 2 | 8.0 | dB 


The following specifications apply for 0°C <T A <10°C: 


Quiescent Output Current | e. =0 Let 3.5 mA 


Peak-to- Peak Output Current e. = 400 mV rms, f = 1 kHz 3.2 | mA 

. Output Saturation Voltage 1.8 Vv 
Forward Transadmittance ent 10mVrms_ f <1kHz 22 | mmho 
Input Conductance . ein <10 mV rms, f <5 MHz . 0.71 mmho 
Output Conductance ey <100mVrms, f <5MHz 0.06 -mmho 


TYPICAL PERFORMANCE CURVES 


INPUT RESISTANCE AND 


CAPACITANCE AS A INPUT ADMITTANCE AS A OUTPUT ADMITTANCE AS A 
FUNCTION OF INPUT VOLTAGE FUNCTION OF FREQUENCY FUNCTION OF FREQUENCY 
3 -— ——J 20 5 5 1.0 f 5 
a ee ee TIE TT TTT | fsscerimce el ees eee 
“teal PETE, a 
og ae co. ge pe Pe Ge | 
7 core: =f omen bik CHIC Tere, | 
: aye @¢ COs oe A ae 
5 i — 2 eee connuernce| oe ee ee 
: = oe Coo; = eS: 


ee este Ae irs) 
Baal Ze seis 


ert | 
Ce Ti. mee eA 


0 100 200 300 400 500 | 10 1000 
INPUT VOLTAGE - mVrms sare MHz FREQUENCY - ae 


c~) 
Oo 
Rh 


MAXIMUM REVERSE 
FORWARD TRANSADMITTANCE TRANSADMITTANCE AS A OUTPUT CURRENT AS A 
AS A FUNCTION OF FREQUENCY FUNCTION OF FREQUENCY FUNCTION OF INPUT VOLTAGE 
50 0 0.05 5 
SSR etie ee 
z e -40 £ 0.04 4 
: wo MAGNITUDE | & 2 : 3 o 
Betieecinnsine oe CoH 
2 2 5 3 
= % | = ° = 
Se aa eS ani 3 
Si ES et eee oo : sa ee al Le 
= a ee tb AH i 
: Stee : LU rei | Tt | al 
l i0 is 100 1000 -250 -150 50 50 150 250 
FREQUENCY - MHz ene: 2 | INPUT VOLTAGE - mV 
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WA7O3E 
RF-IF AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION - The A703Eis a linear integrated circuit with useful unneutralized 


power gain to frequencies in excess of 100 MHz. It features the capability of nonsaturating 


PHYSICAL DIMENSIONS 


EPOXY PACKAGE 


limiter operation with a suitable output load, making it ideally suited for FM-IF limiter 


applications. 


Applications include FM-IF limiter — amplifier, TV sound IF amplifier, chroma reference 
oscillator for color TV, and fixed— gain amplifiers to 100 MHz. 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 20 V 


Output Collector Voltage 24 V 

Voltage Between Input Terminals +95.0 V 

Internal Power Dissipation (Note 1) 200 mW 

Operating Temperature Range 0°C to +70°C eee eRe na 
Storage Temperature Range -55°C to +125°C Package weights 0.31 gram 
Lead Temperature (Soldering - 10 seconds) 260°C able ied Mit rhe dctet cts 


SCHEMATIC DIAGRAM CONNECTION DIAGRAM 


(TOP VIEW) 
V+ 


DECOUPLING (4 yy OUTPUT 


INPUT HIGH (J LJ INPUT LOW 


e 
GROUND 


NOTE 1: Rating applies for ambient temperatures to +70°C. 


FAIRCHILD 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS WvA7O3E 


ELECTRICAL CHARACTERISTICS 


Parameter 


Power Consumption 


Quiescent Output Current 


(T 


Peak-to-Peak Output Current 


Output Saturation Voltage 
Forward Transadmittance 
Reverse Transadmittance 
Input Conductance 

Input Capacitance 

Output Conductance 
Output Capacitance 


Noise Figure 


Maximum Stable Gain 


INPUT RESISTANCE AND 
CAPACITANCE AS A 
FUNCTION OF INPUT VOLTAGE 
1 20 
Ee ap alee 
Serer 
ae 


INPUT RESISTANCE - kQ 


{INPUT VOLTAGE - mVrms 


FORWARD TRANSADMITTANCE 
AS A FUNCTION OF FREQUENCY 


FORWARD TRANSADMITTANCE - mmho 


FREQUENCY ~ MHz 


pF 


INPUT CAPACITANCE - 


PHASE ANGLE - DEGREES 


25°C, V’ = 12 V, f= 10.7 MHz unless otherwise specified) 


e. = 400 mV rms 
in 


e. =10mVrms 
in 


e. <10mV rms 
in 


e. <10 mV rms 
in 


R, = 5002 
R, = 5002, f = 100 MHz 


TYPICAL PERFORMANCE CURVES 


INPUT CONDUCTANCE - mmho 


REVERSE TRANSADMITTANCE - mmho 


INPUT ADMITTANCE AS A 
FUNCTION OF FREQUENCY 


TTT LL IP ssctance | 
Ce TE 
Cocco i 
poppies 
eed HE 
cer i rir. 


1000 


tee: MHz 


‘MAXIMUM REVERSE — 
TRANSADMITTANCE AS A 
FUNCTION OF FREQUENCY 


0.05 


re ee 
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INPUT SUSCEPTANCE - mmho 


OUTPUT CONDUCTANCE - mmhd 


OUTPUT CURRENT - mA” 


110 170 mW 

2.9 3.3 mA 

3.0 5.0 mA 
1.4 Lf Volts 

24 35 mmhos 

0.002 mmho 
.33 1.0 mmho 

9.0 18.0 pF 
0.03 0.05 mmho 

2.6 4.0 pF 

6.0 dB 

8.0 dB 

40 dB 


OUTPUT ADMITTANCE AS A 
FUNCTION OF FREQUENCY © 


PL Lv ew Se 
Mielec | 
Toca 
| SEE ee 
| HAH 
| B= age ele 
Se | 


10 100 
FREQUENCY - MHz 


OUTPUT CURRENT AS A 
FUNCTION OF INPUT VOLTAGE 


w 


N 


= 
Agee 
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Pa 
"A 
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ee 
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be 
aaa 


-50 
INPUT VOLTAGE - mV 


OUTPUT SUSCEPTANCE - mmho 


FAIRCHILD LINEAR INTEGRATED CIRCUITS pA703E | 
TYPICAL CIRCUIT APPLICATIONS 


0 +12V 


COLOR TV SOUND-IF AMPLIFIER 


oe meee ee eee eee ee 


' 
1 
AUDIO 
ree = | E = = “7 OUTPUT 
a PERFORMANCE 
' --- FINAL VIDEO 0.001yF 0.01yF 50koQ 
: = IF AMPL E;,@41.25MHz - INPUT TEST SIGNALS - mV RMS al i Se 
22 50 __ 100 200 ' 
0.8 = — i 
41.25 MHz = 7 ' 
MODULATION: —L. 
fey ~ 400 Hz = 
108% 25 kHz = VOLUME 
° ° & 
S = 
= 0.4 = 
a 3 
: g 
= < 


45.75 MHz 
MODULATION: 


Ein @ 45.75MHz - INPUT TEST SIGNALS - mV RMS 


3.58-MHz VOLTAGE-CONTROLLED OSCILLATOR FREQUENCY AS A FUNCTION 


OF CONTROL VOLTAGE 


+12V 
C) 
FAIRCHILD 
MC102B 
VCON 


- Hz 


0.01yF 


OSCILLATOR FREQUENCY 


CONTROL VOLTAGE 


NORMALIZED OSCILLATOR 

FREQUENCY AND OUTPUT NORMALIZED OSCILLATOR 

VOLTAGE AS A FUNCTION FREQUENCY AS A FUNCTION 
OF SUPPLY VOLTAGE ? OF AMBIENT TEMPERATURE 


fy = 3579.545 kHz 
V+ lv 


Veontrol * 9V 


fy = 3579 545 kHz 
Tp = 25 oe 
Veontrot OV 


PEAK-TO-PEAK OUTPUT VOLTAGE - V 


OSCILLATOR FREQUENCY - Hz 
OSCILLATOR FREQUENCY - Hz 


SUPPLY VOLTAGE- V TEMPERATURE - °C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pA703E 


3.58-MHz INJECTION-LOCKED OSCILLATOR 


ay NORMALIZED PHASE SHIFT 
AS A FUNCTION OF NORMALIZED 
OSCILLATOR FREQUENCY 


Color Burst 
Transformer ie 3519.45 kHz 
6.0mA /\/ ieee 
1:1 BURST INJECTION VOLTAGE. ¢ 
i FEEDBACK VOLTAGE 
ee 0.01pF - 
NPO i T ; 2 
3579.545kHzL] <= oe 
eT aia OSCILLATOR FREQUENCY - Hz 
NPO 
NORMALIZED OSCILLATOR 
FREQUENCY AND OUTPUT NORMALIZED OSCILLATOR 
VOLTAGE AS A FUNCTION FREQUENCY AS A FUNCTION 
OF SUPPLY VOLTAGE : OF AMBIENT TEMPERATURE 


Hz 


OSCILLATOR FREQUENCY - 
PEAK-TO-PEAK OUTPUT VOLTAGE - V 
OSCILLATOR FREQUENCY - Hz 


SUPPLY VOLTAGE - V TEMPERATURE - °C 


FOUR-STAGE FM-IF AMPLIFIER 


+12V 
FDM1000 
JN 
= 5 ia 
7 Q V 
ede se 
VIN] 0.01pF : 
/™\ 


FDM1000| 220pF 
220pF 


Full limiting with V;, << 50xV. Peak-to-Peak separation of detector 800 kHz. 


Current consumption 27 mA. THD < 0.8% with +75 kHz deviation @ 400 Hz. 
Power gain / stage 26.5 dB. 
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HA/O9 


HIGH PERFORMANCE OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR 


GENERAL DESCRIPTIONS - The »A709 is a high-gain operational amplifier constructed on a 


single silicon chip using the Fairchild Planar epitaxial process. It features low offset, high 


input impedance, large input common mode range, high output swing under load andlow power 


consumption. The device displays exceptional temperature stability and will operate over a 


wide range of supply voltages with little degradation of performance. The amplifier is in- 


tended for use in DC servo systems, high impedance analog computers, in low-level instru- 


mentation applications andfor the generation of special linear and nonlinear transfer functions. 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 

Internal Power Dissipation TO-99 (Note 1) 
- Differential Input Voltage eG pine 
Input Voltage 


(T, = 25°C) 


Output Short-Circuit Duration A 


Storage Temperature Range 
Operating Temperature Range 


Lead Temperature (Soldering, 60 sec) 
CONNECTION DIAGRAMS 


(Top View) 


INPUT FREQUENCY ue 


COMPENSATION 


INVERTING 
fh , (6) output 
OUTPUT 
FREQUENCY 
NoninverTg r3) COMPENSATION 


NOTE: Pin 4 connected to case. 


TO-99 


(TOP VIEW) INVERTING - 


INPUT 
NC. N.C. 


INPUT INPUT inBay 
COMPENSATION COMPENSATION 


INVERTING INPUT 
NON-INVERTING 
INPUT 


QUTPUT 
COMPENSATION 


FLAT-PAK 


NOTES: 


NON-INVERTING © 


+18 V 
300 mW 
300 mW 
+5.0 V 
+10V 
5 sec 
~65°C to + 150°C 
-55°C to + 125°C 


300°C 


SCHEMATIC DIAGRAM 


INPUT FREQUENCY 
COMPENSATION 


OUTPUT 


O FREQUENCY 
COMPENSATION 


INTEGRATED CIRCUITS 


PHYSICAL DIMENSIONS 


370 
335 ase 


305 DIA. 


.040 
MAX. 


SEATING i 
PLANE | 


.900 MIN. 


“ae AD DOLL 


Glass standoff 


All dimensions in inches 

Dimensions as per latest J-10 committee 
Leads are gold-plated Kovar 

Package weight is 1.22 grams 


ORDER PART NO. U5B770931X 


TYPICAL FLAT PACKAGE 


NOTES: All dimensions in inches 


ORDER PART NO. U3F770931X 


1. Rating applies for case temperatures to +125°C; derate linearly at 5.6 mW/°C for ambient temperatures above +95°C., 
2. Rating applies for case temperatures to +125°C; derate linearly at 2.5 mW/°C for ambient temperatures above +30°C. 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


| FAIRCHILD LINEAR INTEGRATED CIRCUITS »A709 | 


ELECTRICAL CHARACTERISTICS (T, = +25°C, +9V <V 


Parameter (see definitions) 


Input Offset Voltage 
Input Offset Current | 
Input Bias Current 
Input Resistance 
Output Resistance 
Power Consumption © 
Transient Response 


Risetime 


Overshoot 


S 

Conditions 
‘Ro < 10kQ 
Vo = +15 V 
Vin = 20 mV, R, = 2kQ, 
C. = 5000 pF, R, = 1.5 kQ, 
Co = 200 pF, Ro = 50 2 
C,, $100 pF 


The following specifications apply for -55°C <T A <+125°C: 


Input Offset Voltage © 


Ry <10 ke 


Average Temperature Coefficient 


of Input Offset Voltage 
Large-Signal Voltage Gain 
Output Voltage Swing 
Input Voltage Range | 
Common Mode Rejection Ratio 
Supply Voltage Rejection Ratio 


Input Offset Current 


Input Bias Current 


Input Resistance 


OPEN-LOOP VOLTAGE GAIN 


Ro = 90 2 
R, <10 kQ 
Vg=til5V, R 
Vv =+10V 


out 

Vi=+15V, R, 210 kQ 
Vi= +15 V, Ry, 2 2ka 
Va=t15V 

Ry <10 kQ 

R, <10 kQ 

T, = +125°C 

T -55°C 

= -55°C 


122 ke, 


mM DM 


o 2) 


4 
> > > UW 


Min. 


150 


25,000 


+12 
+10 
+ 8.0 

70 


40 


<+15 V unless otherwise specified) 


Typ. Max. 
1.0 5.0 
50 200 
200 500 
400 
150 
80 165 
0.3 1.0 
10 | 30 
6.0 
3.0 
6.0 
45,000 70,000 
+14 | 
+13 
+10 
90 
25 150 
20 200 
100 500 
0.5 1.5 


100 


GUARANTEED ELECTRICAL CHARACTERISTICS 


VOLTAGE GAIN 


SUPPLY VOLTAGE - +V 
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PEAK-TO-PEAK OUTPUT SWING - V 


OUTPUT VOLTAGE SWING 
“[ecsyeee | | 11 i. 


glee leche Med) epee el cl nal 
eae B= 

: Be 
ee 

: eid 
ae 

i 3 
ae 

Sie estat os Pad ee 
See eee ee 
FO 


SUPPLY VOLTAGE - iV 


Units 


V 


OUTPUT VOLTAGE - 


MQ 


INPUT RESISTANCE - 


PEAK-TO-PEAK OUTPUT SWING - V 


GUARANTEED ELECTRICAL CHARACTERISTICS (CONT'D) 


INPUT COMMON MODE 
VOLTAGE RANGE 


- +V 


COMMON MODE VOLTAGE RANGE 


SUPPLY VOLTAGE - + 


VOLTAGE TRANSFER 
CHARACTERISTIC 


ed DO 7c tn 
ae ee 


Ty * +25°C 
ir, Ty = +125°C 
ia 


60.2 0.4.0.6 6.8 1.0 
mv‘ 


HIE 0.8 -0.6 -0.4 -0.2 0 
INPUT VOLTAGE - 


INPUT RESISTANCE: 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


EEE 


TEMPERATURE - °C 


OUTPUT VOLTAGE 
SWING AS A FUNCTION OF 
LOAD. RESISTANCE 


LOAD RESISTANCE - 


100 


POWER CONSUMPTION - 


CCE 
IER aSRERE: 
BRS eR ee 


50 
oS 


0 ai a 
9 0 ll 13 


POWER CONSUMPTION 


Rees 


Rea eee eee 
RaSh eee 


AeA 
ER ERASERS 
STN 


SUPPLY VOLTAGE - #V 


TYPICAL PERFORMANCE CURVES 


mW 


POWER CONSUMPTION - 


INPUT BIAS CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


Ee 
Ze 2k snee 


ha 


= 


ee = 8t © 


POWER CONSUMPTION 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


ca 


Ses 
Beisel 
Pec gee 
eee ee 

ee 

Belo 

ele a sleet 

A a 


TEMPERATURE - °C 


TRANSIENT RESPONSE TEST CIRCUIT 
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RELATIVE OUTPUT 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


TEMPERATURE - °C 


INPUT BIAS CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 


ne Deane: - 4£V 


TRANSIENT RESPONSE 


mrmey | | | tt | 
Poe leeks bola 
oa | 
BSS EH 


DEFINITION OF TERMS 
INPUT OFFSET VOLTAGE - That voltage which must be applied between the input terminals to obtain zero output voltage. The 


input offset voltage may also be defined for the case where two equal resistances are inserted in series with the input leads. 
INPUT OFFSET CURRENT - The difference in the currents into the two input terminals with the output at zero volts. 
INPUT RESISTANCE - The resistance looking into either input terminal with the other grounded. 

INPUT BIAS CURRENT - The average of the two input currents. 


INPUT VOLTAGE RANGE - A range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease 
functioning properly. | | 
INPUT COMMON MODE REJECTION RATIO - The ratio of the input voltage range to the maximum change in input offset voltage 


over this range. 


LARGE- SIGNAL VOLTAGE GAIN - The ratio of the maximum output voltage swing se loadto the change in input voltage required to 


drive the output from zero to this voltage. 
OUTPUT VOLTAGE SWING - The peak output swing, referred to zero, that can be obtained without clipping. 


OUTPUT RESISTANCE - The resistance seen looking into the output terminal with the output at null. This parameter is defined 


only under small signal conditions at frequencies above a few hundred cyclesto eliminate the influence of drift andthermal feedback. 
POWER CONSUMPTION - The DC power required to operate the amplifier with the output at zero and with no load current. 


SUPPLY VOLTAGE REJECTION RATIO - The ratio of the change in input offset voltage tothe change in supply voltage producing it. 


TRANSIENT RESPONSE - The closed-loop step function response of the amplifier under small-signal conditions. 


TYPICAL PERFORMANCE CURVES 


a f | - QUTPUT VOLTAGE 
OPEN-LOOP FREQUENCY FREQUENCY SWING AS A FUNCTION OF 


RESPONSE FOR VARIOUS RESPONSE FOR VARIOUS FREQUENCY FOR VARIOUS 
~ VALUES OF COMPENSATION CLOSED-LOOP GAINS Riparian NETWORKS 
80 : 
eeccnns UIE TIL 5-20 


Pet tt 


ine ILL W572 BV 


Cy 100, Ry=0,Co=3pF | | ||] TA" ¢ 


Ko, LTT ta 2° 
° ° | =o 6 4 <j > 
can X = LIE UTE TINT : 
a S farmenrame te TNT) § 
re 8 5 
< = = 
5 4 8 3 
= - < 
oa : : 
g 
@ 
t na | 
10k oat NU | = 10k saa 10M 
FREQUENCY - . FREQUENCY - FREQUENCY - Hz 


FREQUENCY 
COMPENSATION 


CIRCUIT 
*Use Ro = 50 Qwhen the 


amplifier is operated with 
capacitive loading. — 
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uA7O9A 
HIGH PERFORMANCE OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS © 


e 2 mV MAXIMUM OFFSET VOLTAGE 
e 50 nA MAXIMUM OFFSET CURRENT 
e GUARANTEED DRIFT CHARACTERISTICS 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC(TO-99) outline 


.370 
.335 


335 
.305 


GENERAL DESCRIPTION — The wA/709A is a high-gain operational amplifier constructed on a single silicon 
chip using the Fairchild Planar* epitaxial process. It features low offset, high input impedance, large input 
common mode range, high output swing under load, and low power consumption. The device displays ex- 
ceptional temperature stability and will operate over a 14-36 V range of total supply voltage with little de- 
gradation of performance. The amplifier is intended for use in DC:servo systems, high impedance analog 
computers, low-level instrumentation applications, and for the generation of special linear and nonlinear 
transfer functions. Although it features improved performance, the “A709A is a direct plug-in replacement for 
the “A709 operational amplifier. 


Seating— 


ABSOLUTE MAXIMUM RATINGS 


Total Supply Voltage 36 V 
Internal Power Dissipation TO-99 (Note 1) 300 mW 
Flat Package (Note 2) 300 mW 
Differential Input Voltage | +5.0V 
Input Voltage +10V 
Output Short-Circuit Duration (T, = +25°C) 9 sec 
Storage Temperature Range —65°C to +150°C ene Aimenstns im nches eye 
Operating Temperature Range —55°C to +125°C Package weight is 1-22 grams 
Lead Temperature (Soldering, 60 sec) 300°C ORDER PART NO. U5B7709311 


CONNECTION DIAGRAMS 


FLAT PACKAGE 


SCHEMATIC DIAGRAM 


(Top View) 


TAB 


INPUT FREQUENCY 
COMPENSATION 


‘ tk (6) output 
OUTPUT 
FREQUENCY 
C5] COMPENSATION 


NON-INVERTING 
INPUT 


NOTE: Pin 4 connected to case. 


TO-5 


INPUT FREQUENCY 
COMPENSATION 


INVERTING 
INPUT 


INVERTING | 
INPUT 


(TOP VIEW) NOTES: .All dimensions in inches 


N.C. N.C. 


NON-INVERTING « 
INPUT 


INPUT INPUT 
COMPENSATION COMPENSATION 
INVERTING INPUT V+ 
NON-INVERTING 

INPUT OUTPUT 


ORDER PART NO. U3F7709311 


a OUTPUT 
COMPENSATION 


FLAT-PAK 


*Planar is a patented Fairchild process. 


NOTES: 
(1) Rating applies for case temperatures to +125°C; derate linearly at 5.6 mW/°C for ambient temperatures above +95°C. 
(2) Rating applies for case temperatures to +-125°C; derate linearly for ambient temperatures above -+-30°C. 


FAIR SH ILD 


SEMIC =a NDUCTOR 
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OPEN-LOOP VOLTAGE GAIN 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ,A709A | 


ELECTRICAL CHARACTERISTICS (T, = +25°C, +9V < V, < +15 V unless otherwise specified) 


PARAMETER (see definitions) CONDITIONS MIN. TYP. MAX. UNITS 


Input Offset Voltage 
Input Offset Current 
Input Bias Current 
Input Resistance 
Output Resistance 
Supply Current 
Power Consumption 
Transient Response 


Risetime 
Overshoot 


The following specifications apply for ~55°C < T, < +125°C: 


Input Offset Voltage - 
Average Temperature Coefficient 
of Input Offset Voltage 


Input Offset Current 


Average Temperature Coefficient 
of Input Offset Current 

Input Bias Current 

Input Resistance | 

Input Voltage Range 

Common Mode Rejection Ratio 

Supply Voltage Rejection Ratio 

Large-Signal Voltage Gain 

Output Voltage Swing 


Supply Current 


Power Consumption 


VOLTAGE GAIN 
a ae 
| 


: 
bal 
el 
ical 
+ 
a 
ba 
= 


a 
a eee 


PEAK-TO-PEAK OUTPUT SWING - V 


Re < 10 kQ 
350 
Vo= +15V 
Ve= +15V 
Vo= t15V,V.. = 20 mV, R, = 2k0,C, = onF, 
R, = 1.5 kQ, C, = 200 pF, R, = 502 
C, < 100 pF 
Ro < 10 kQ 
Ro = 902, T, = +29°C toT, = +125°C 
R, = 902,T, = +25°C toT, = —55°C 
Ro = 10 kQ,T, = +259°C toT, = +125°C 
R, = 10 kQ,T, = +25°C toT, = —55°C 
T, = +125°C 
T, = 95°C 
T, = +25°C toT, = +125°C 
T, = +25°C toT, = —55°C 
T, = 55°C 
T, = —99°C 85 
Ve=+15V +8.0 
Ro < 10 kQ 3 80 
R, < 10 kQ 
Vo= t15V,R, > 2kO,V, = £1SV 25,000 
Vo= +15V,R, > 10 k2 #12 
Vo= t15V,R, > 2kQ +10 


T, = +125°C, Vo = +15V 
T, = —55°C, Vo = +15V 
T, = +125°C, Vo = +15V 
T, = —55°C, Vo = +15V 


GUARANTEED ELECTRICAL CHARACTERISTICS 


INPUT COMMON MODE 


VOLTAGE RANGE 
[sere stastiesre] | | | | 


OUTPUT VOLTAGE SWING 


- +V 


COMMON MODE VOLTAGE RANGE 


ll 12 13 14 
SUPPLY VOLTAGE - ‘Vv 


Paes gee Ned 


0.6 
10 
100 
700 
150 
2.9 
75 


2.0 mV 
50 nA 
200 nA 
kQ 
Q 
3.6 mA 
108 mw 
Lo LS 
30 % 
3.0 mV 
10 LN / °C 
10 UN/°C 
15 EV/°C 
25 LN /°C 
50 nA 
250 nA 
0.5 . nA/°C 
2.8 nA/°C 
600 — nA 
kQ 
V 
dB 
100 UV/V 
70,000 
V 
V 
3.0 mA 
4.5 mA 
90 mW 
135 mW 


POWER CONSUMPTION 


POWER CONSUMPTION - mW 
3) 
° 


SUPPLY VOLTAGE -fV 


i FAIRCHILD LINEAR INTEGRATED CIRCUITS .A709A 


TYPICAL PERFORMANCE CURVES 


- V 


OUTPUT VOLTAGE 


INPUT BIAS CURRENT- nA 


RELATIVE OUTPUT 


COMMON MODE REJECTION RATIO - dB 


VOLTAGE TRANSFER 
CHARACTERISTIC 


vyeesv | | | LSS 
te ae // 
i 


Ty = ~55°C Ty * +25°C 


i} Ty * +125°C 


-15 
-1,0-0.8 -0.6-0.4 -0.2 0 .0.2 0.4 0.6 0.8 1.0 
INPUT VOLTAGE - mV 


INPUT BIAS CURRENT AS A 
FUNCTION OF 
AMBIENT TEMPERATURE 


0 
-60 60 100 140 
TEMPERATURE -°C 


COMMON MODE REJECTION 
RATIO AS A FUNCTION OF 
AMBIENT TEMPERATURE 


| Le 


-60 ~20 20 60 100 140 
TEMPERATURE - °C 


TRANSIENT RESPONSE 


bck veo ay 
0 


10.))0Oo5SiS—«iDdw'S 
TIME - ps 


VOLTAGE GAIN AS A FUNCTION 
OF AMBIENT TEMPERATURE 


eb bo Sh ile Rue ene 


70k 


OPEN-LOOP VOLTAGE GAIN 


0 
-60 -20 20 60 100 140 
TEMPERATURE - °C 


INPUT BIAS CURRENT AS A 
FUNCTION OF SUPPLY VOLTAGE 


INPUT BIAS CURRENT - nA 


SUPPLY VOLTAGE- +V 


INPUT RESISTANCE AS 
A FUNCTION OF 
AMBIENT TEMPERATURE 


Se a ee 


INPUT RESISTANCE - MQ 


TEMPERATURE ~°C 


TRANSIENT RESPONSE TEST CIRCUIT 
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OUTPUT VOLTAGE SWING AS A 
FUNCTION OF LOAD RESISTANCE 


PEAK-TO-PEAK OUTPUT SWING - V 


INPUT OFFSET CURRENT AS A 
FUNCTION OF AMBIENT 
TEMPERATURE 


case es 
Edeweegeueat Hele 
Apap 


INPUT OFFSET CURRENT - nA 


0 
-60 -20 20 60 100 140 
TEMPERATURE - °C 


POWER CONSUMPTION 
AS A FUNCTION OF 
AMBIENT TEMPERATURE — 


POWER CONSUMPTION—mW 


TEMPERATURE -°C 


SLEW RATE AS A FUNCTION OF 
CLOSED-LOOP GAIN USING 
RECOMMENDED COMPENSATION 
NETWORKS 


10 100 
CLOSED-LOOP GAIN 


| FAIRCHILD LINEAR INTEGRATED CIRCUITS uA7O9A 


DEFINITION OF TERMS 

INPUT OFFSET VOLTAGE — That voltage which must be applied between the input terminals to obtain zero output voltage. The input offset voltage 
may also be defined for the case where two equal resistances are inserted in series with the input leads. 

INPUT OFFSET CURRENT — The difference in the currents into the two input terminals with the output at zero volts. 

INPUT RESISTANCE — The resistance looking into either input terminal with the other grounded. 

INPUT BIAS CURRENT — The average of the two input currents. 

INPUT VOLTAGE RANGE — The range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease functioning properly. 
INPUT: COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input offset voltage over this range. 
SUPPLY VOLTAGE REJECTION RATIO — The ratio of the change in input offset voltage to the change in supply voltage producing it. 


LARGE-SIGNAL VOLTAGE GAIN — The ratio of the maximum output voltage swing with load to the change in input voltage required to drive the 
output from zero to this voltage. 


OUTPUT VOLTAGE SWING — The peak output swing, referred to zero, that can be obtained without clipping. 


OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the output at null. This parameter is defined only under small 
signal conditions at frequencies above a few hundred cycles to eliminate the influence of drift and thermal feedback. 


POWER CONSUMPTION — The DC power required to operate the amplifier with the output at zero and with no load current. 
TRANSIENT RESPONSE — The closed-loop step-function response of the amplifier under small-signal conditions. 


TYPICAL PERFORMANCE CURVES 


OUTPUT VOLTAGE SWING AS A 


OPEN-LOOP FREQUENCY FREQUENCY RESPONSE FUNCTION OF FREQUENCY 
RESPONSE FOR VARIOUS FOR VARIOUS FOR VARIOUS 
VALUES OF COMPENSATION CLOSED-LOOP GAINS COMPENSATION NETWORKS 
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C, = 100 pF, Ry * 1.5 k2, Co = 3 pF 
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CLOSED-LOOP VOLTAGE GAIN - dB 
PEAK-TO-PEAK OUTPUT SWING - V 


OPEN-LOOP VOLTAGE GAIN - dB 
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1k 10k 100k 1M 10M 10k 100k 1M 10M Lk 10k 100k 1M 10M 
FREQUENCY - Hz FREQUENCY - Hz FREQUENCY - Hz 
FREQUENCY CHARACTERISTICS FREQUENCY CHARACTERISTICS 
AS A FUNCTION OF FREQUENCY COMPENSATION AS A FUNCTION OF 
SUPPLY VOLTAGE CIRCUIT AMBIENT TEMPERATURE 
“CLT LL Tete 


oe cc eeeee sa -+~ 
ud uJ 
3 = a= 
211 21.2 
> $s mz 
< “Use Rp = 50.2 when the < | 
. A amplifier is operated with > ae 
= 0.9 1 capacitive loading. < 0.8 _— 
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GENERAL DESCRIPTION — The “A709B is a high-gain operational amplifier constructed on a single silicon 
chip using the Fairchild Planar* epitaxial process. It features low offset, high input impedance, large input 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


PHYSICAL DIMENSIONS 


common mode range, high output swing under load and low power consumption. The device displays ex- (TYPICAL FLAT PACKAGE) 


ceptional temperature stability and will operate over a wide range of supply voltages with little degradation 
of performance. The amplifier is intended for use in DC servo systems, high impedance analog computers, 
in low-level instrumentation applications and for the generation of special linear and nonlinear transfer 
functions. For improved specifications, see uA709A or “A709 data sheet. 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

Internal Power Dissipation (Note 1) 

Differential Input Voltage 

Input Voltage 

Output Short-Circuit Duration (T, = 25°C) 
Storage Temperature Range 

Operating Temperature Range 

Lead Temperature (Soldering, 60 second time limit) 


SCHEMATIC DIAGRAM INPUT FREQUENCY 


COMPENSATION 


INVERTING 
INPUT 


NON.-INVERTING - 
INPUT 


NOTES: 


260 370 
240 1 250 i: 


+18V 

300 mW 

+5.0V 

+10V 

5 sec 

—65°C to +150°C NOTES: All dimensions in inches 
—55°C to +125°C 
300°C 


ORDER PART NO. U3F7709313 


CONNECTION DIAGRAM 


(TOP VIEW) 
N.C. N.C. 
INPUT INPUT 
COMPENSATION COMPENSATION 
INVERTING INPUT 
NON-INVERTING 
INPUT, 


V- OUTPUT 
COMPENSATION 


OUTPUT 
O FREQUENCY 
COMPENSATION 


*Planar is a patented Fairchild process. 


(1) Rating applies for case temperatures to +125°C; derate linearly at 2.5 mW/°C for ambient temperatures above +60°C. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS »A709B | 


ELECTRICAL CHARACTERISTICS (V, = +15 V, T, = 25°C unless otherwise specified) 
PARAMETER ~— | ~ CONDITIONS MIN. TYP. MAX. UNITS 


Input Offset Voltage — R, < 10k2, +9V<V. < +15V 
Input Offset Current 
Input Bias Current 
Input Resistance 
Output Resistance —- 
Large-Signal Voltage Gain R, > 2k2,V, = £10V 15,000 45,000 
Output Voltage Swing R, > 10 k®2 | +12 +14 
R, > 2k2 — +10 +13 

Input Voltage Range +8.0 +10 
Common Mode Rejection Ratio Ro < 10 k® 65 90 
Supply Voltage Rejection Ratio R, < 10 k® 25 
Power Consumption 80 
Transient Response V,, = 20 mV, R, = 2k®, 3 

Risetime C, = 5000 pF, R, = 1.5 k&, 0.3 

C, = 200 pF, R, = 502 

Overshoot C, < 100 pF 10 
The following specifications apply for 0°C < T, < +70°C: 
input Offset Voltage Ro < 10k2, +9V< Vo < +15V 
Input Offset Current 
Input Bias Current 
Large-Signal Voltage Gain R. = 2k2,V, = £10V 
Input Resistance 


The following specifications apply for —55°C < T, < +125°C: 

Input Offset Voltage Ro < 10k2, +9V< Vo < £15V 

Input Offset Current 

Input Bias Current . 

Large-Signal Voltage Gain | R, = 2k2,V, = £10V 10,000 


» *out 


GUARANTEED ELECTRICAL CHARACTERISTICS 


INPUT COMMON MODE 
VOLTAGE GAIN | OUTPUT VOLTAGE SWING VOLTAGE RANGE 


+V 


= 4 P3 
3 5 3 
: : 3 
ry 2 = 
a ° : 
13 
SUPPLY VOLTAGE - 2V SUPPLY VOLTAGE - +V SUPPLY VOLTAGE - +V 
TYPICAL PERFORMANCE CURVES 
| FREQUENCY 
VOLTAGE TRANSFER RESPONSE FOR VARIOUS 
CHARACTERISTIC FREQUENCY CLOSED-LOOP GAINS 
1b a Se & 
yoy] | | Aa COMPENSATION HCA 
wpe | | et | | CIRCUIT Gy" 100, Ry ilk 
ial os = Le CNA 
. Een = ‘ C, = 100 pF, Ry * 1.5 kQ, C,° 3 oF 
= | g HNGSLEOLSUESL 
S : - Cy * 500 pF, Ry = 1.5k82, Cy = 20 pF NI 
= -5 t : TTT ISN AC 
3 _ “2 *Use Ro = 50 2when the Sg LCL 00H, Ry 1.5 KO, Co = 200 oF NL 


amplifier is operated with COIN 
capacitive loading. LU TH LU YU 


-5 
-1.0-0.8 -0.6-0.4-0.2 0 0.2 0.4 0.6 0.8 1.0 100 lk 10k 100k 1M 10M 
INPUT VOLTAGE - mV FREQUENCY - Hz 
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~ pA709C 
HIGH PERFORMANCE OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION - L 9C j ahi -gai i vlifi 
The uATO9C is a high-gain operational amplifier constructed on a PHYSICAL DIMENSIONS 


single silicon chip using the Fairchild Planar epitaxial process. It features low offset, high in accordance with 
JEDEC(TO-99) outline 
input impedance, large input common mode range, high output swing under load and low power — 


335 ~«I 


consumption. The device displays exceptional temperature stability and will operate over a 
wide range of supply voltages with little degradation of performance. The amplifier is in- 


tended for use in DC servo systems, high impedance analog computers, in low-level instru- 
mentation applications andfor the generation of special linear and nonlinear transfer functions. 
For full temperature range operation (-55°C to +125°C) see A709 or pATO9A data sheet. 
ABSOLUTE MAXIMUM RATINGS 


Supply Voltage +18 V 
Internal Power Dissipation (Note 1) 250 mW 
Differential Input Voltage +5.0 V 
Input Voltage +10V 
Output Short-Circuit Duration  (T os 25°C) - 5 sec 
Storage Temperature Range TO-99 -65°C to + 150°C 
- Dual-In-Line -55°C to +125°C 
Operating Temperature Range 0°C. to +70°C 
Lead Temperature TO-99 (Soldering, 60 sec) 300°C NOTES. Dimensions as per latest J-10 committee 
Dual-In-Line (Soldering, 10 sec) 260°C Pechegs weenie oz ok 


ORDER PART NO. 
U5B770939X 


SCHEMATIC DIAGRAM CONNECTION DIAGRAM PHYSICAL DIMENSIONS 


INPUT FREQUENCY afd 375 
COMPENSATION TYP. 
INPUT FREQUENCY + 


COMPENSATION , O tet 
5 : 290" 


lea 


; \ 
NOTE: Pin 4 connected to case 011 ae 


(Top View) het oe 1 200 MAX. 


a 


CONNECTION DIAGRAM 


OUTPUT 
© FREQUENCY 
NON-INVERTING COMPENSATION 
INPUT 
O 


INPUT }— INPUT 
FREQ. COMP FREQ. COMP. 


INVERTING 
INPUT 


NON-INVERTING 
INPUT ‘ 
NOTES: All dimensions in inches 


ORDER PART NO. 
U6E7709393 


NOTE 1: Rating applies for ambient temperatures to +70°C., 


SAIBonICS 


SEMICONDUCTO 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pA709C 


ELECTRICAL CHARACTERISTICS (Vo = +15V, T oe 25°C unless otherwise specified) 


Parameter Conditions Min. Typ. Max. Units 


Input Offset Voltage Rg $10k2,+9V SVgS+15V 2.0 
Input Offset Current 100 
Input Bias Current 0.3 
Input Resistance 50 250 
Output Resistance 150 
Large-Signal Voltage Gain > 2kQ, Vout = +10V 15, 000 45, 000 
Output Voltage Swing > 10 kQ +12 +14 

. > 2kQ +10 +13 
Input Voltage Range +8.0 +10 
Common Mode Rejection Ratio < 10k 65 90 


Supply Voltage Rejection Ratio Rg < 10k 25 


Power Consumption 80 
Transient Response foe 20 mV, Ry = 2 kQ, 

Risetime 1 = 5000 pF, R, = 1, 5 kQ, 0.3 
Cy = 200 pF, R = 50 2 


Overshoot . Cr <100 pF 10 


The following specifications apply for 0°C < T A <+70°C 


Input Offset Voltage Ry, < 10kKQ,+9V <+15V 
Input Offset Current . 
Input Bias Current 


Large-Signal Voltage Gain Ro > 2kQ,; Vout = +10V 


Input Resistance 


GUARANTEED ELECTRICAL CHARACTERISTICS __ 
INPUT COMMON MODE 


VOLTAGE GAIN: OUTPUT VOLTAGE SWING VOLTAGE RANGE 
: | 
ea ~ weaig wwe Et ttt 
: pats io Ge ee ee 
2 : a ge ee aed 
ee wh ae a 
E Soa? roe tT g Ta 
3 Sst eee tt tt 3 7 
BS ete ee ay = ae 
8 ne ee ae 
z a a = ae 
3 | S eed 
cnt Ot Gi Se A a Ps FO é A 
gh et dae NE a eK 
9 10 ll 12 13 14 5 9 10 12 13 14 ib) 
SUPPLY VOLTAGE - t£V SUPPLY VOLTAGE - tV cast ee - +V 
TYPICAL PERFORMANCE CURVES | 
FREQUENCY 
_ VOLTAGE TRANSFER RESPONSE FOR VARIOUS 
| CHARACTERISTIC FREQUENCY ; CLOSED-LOOP GAINS 
COMPENSATION 


Ty + 25°C 
C) «10 pF, Ry = 0, Co = 3 pF Bill A 


UTE 


C, = 100 pF, Ry = 1.5 kQ, Co * 3 pF 


LIEN 
UCIT 
C, = 500 pF, Ry = 1.5k2, Co « 20 pF 
y IEEE IPS 

2 *Use Ry = 50 when the [cy -son0 er R154, ¢p-2oeF|| | NNT 
i amplifier is operated with TIC INn 
capacitive loading. LULU Un Ln | Ps 


-15 ia 
-1.0-0.8 -0.6-0.4 -0.2 0 0.2 0.4 0.6 0.8 1.0 10k ae 1M 10M 
INPUT VOLTAGE - mV FREQUENCY - 


CIRCUIT 


OUTPUT VOLTAGE-V 


AG 


CLOSED-LOOP VOLTAGE GAIN - dB 


wr, 
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A710 
HIGH-SPEED DIFFERENTIAL COMPARATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


@ IMPROVED SPECIFICATIONS 

@ 2 mV MAXIMUM OFFSET VOLTAGE sh rape net 
@ 3 ,A MAXIMUM OFFSET CURRENT ea 

© 1250 MINIMUM VOLTAGE GAIN a 

@ 10 .V/°C MAXIMUM OFFSET VOLTAGE DRIFT -— 335 — 
GENERAL DESCRIPTION — The wA710 is a differential voltage comparator intended for applications requir- MAK 

ing high accuracy and fast response times. It is constructed on a single silicon chip using the Fairchild Planar* Seer (== TNT a6 MAK 
epitaxial process. The device is useful as a variable threshold Schmidt trigger, a pulse height discriminator, a volt- 

age comparator in high-speed A-D converters, a memory sense amplifier or a high-noise immunity line receiver. The pikends 


output of the comparator is compatible with all integrated logic forms. 


ABSOLUTE MAXIMUM RATINGS 


Positive Supply Voltage ~+14.0V 
Negative Supply Voltage —7.0V 
Peak Output Current 10 mA \ wt’ 
Differential Input Voltage +5.0V : 
Input Voltage +7.0V a x 
Internal Power Dissipation 
T0-99 [Note 1] 300 mW nee 
Flat Package [Note 2] 200 mW Feces cana Loeenns 
Operating Temperature Range —55°C to +125°C 
Storage Temperature Range — 65°C to + 150°C 
Lead Temperature (Soldering, 60 sec.) 300°C ee 


U5B771031X 


TO-99 CONNECTION DIAGRAM SCHEMATIC DIAGRAM 


(TOP VIEW) 
V+ 


NON INVERTING () 
INPUT 


INVERTING (7) 
INPUT 


PHYSICAL DIMENSIONS 
(TYPICAL FLAT PACKAGE) 
(TOP VIEW) 


Note: Pin 4 connected to case. 


FLAT PACKAGE CONNECTION DIAGRAM sic lee 
(TOP VIEW) : 


GROUND 
NOTES: All dimensions in inches 


ORDER PART NO. U3F771031X 


Notes on page 2 * Planar is a patented Fairchild process. 


FAIRCHILD 


SEMICONDUCTOR 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS uA710 | 


ELECTRICAL CHARACTERISTICS (T, = +25°C, Vt = 12.0V, V- = —6.0V unless otherwise specified) 
PARAMETER | CONDITIONS 
(see definitions) (Note 4) MIN. TYP. MAX. UNITS 

Input Offset Voltage Rs < 2002 0.6 2.0 mV 
Input Offset Current : , 0:75 3.0 uA 
Input Bias Current 13 20 uA 
Voltage Gain 1250 1700 | 
Output Resistance — 200 | Q 
Output Sink Current 3 AVi, > SMV, Vout = 0 : 2.0 25 - mA 


Response Time [Note 3] 40 | ns 


- The following specifications apply for —55°C < Ta < + 125°C: 


Input Offset Voltage Rs < 2000 3.0 mV 
Average Temperature Coefficient of Input Rs = 509, Ta = 25°C to Ta = +125°C 3.02% 10 uV/°C 
Offset Voltage . Rs = 500, Ta = 25°C toT,s = —55°C 27 . 10 uV/°C 
Input Offset Current | Ta = +125°C 0.25 3.0 uA 
- : Ta = —55°C 1.8 7.0 oul 
Average Temperature Coefficient of Input ~~ Tag = 25°C toTa = +125°C 5.0 200 — nA/°C 
Offset Current Ta = 25°C toTs, = —55°C : 15 15 nA/°C 
Input Bias Current . Ta = —55°C | | 27 45 oA 
Input Voltage Range | V- = —7.0V | +5.0 | V 
Common Mode Rejection Ratio Rs < 2002 80 100 dB 
Differential Input Voltage oe | +5.0 | ) | V 
Voltage Gain 1000 
Positive Output Level AVin > SmV,0 < lout < 5.0 mA 2.5 3.2 ~ 40 V 
Negative Output Level AVi, > 5 mV —1.0 —0.5 (0 V 
Output Sink Current = = +125°C, AVin > 5 mV, Vour = 0 0.5 1.7 mA 
3 | = —55°C, AVin > 5 mV, Vou = 0 1.0 2.3 | mA 
Positive Supply Current = Vout < 0 , 52 9.0 mA 
Negative Supply Current —— | | . ASG 70 mA 
Power Consumption | | . 90 150 mW 
NOTES: 
(1) Rating applies for case temperatures to +125°C; derate linearly at 5.6 mW/°C for ambient temperatures above 4-105°C. 


) 

(2) Derate linearly at 4.4 mW/°C for case temperatures above +115°C; derate linearly at 3.3 mW/°C for ambient temperatures above +100°C. 

(3) The response time specified (see definitions) is for a 100-mV input step with 5-mV overdrive. 

(4) The input offset voltage and input offset current (see definitions) are specified for a logic threshold voltage of 1.8V at —55°C, 1.4V at +25°C and 1.0V at +125°C. 
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| FAIRCHILD LINEAR INTEGRATED CIRCUITS A710 


TYPICAL PERFORMANCE CURVES 


- VOLTAGE GAIN | VOLTAGE GAIN 


VOLTAGE TRANSFER | AS A FUNCTION OF AS A FUNCTION OF 
CHARACTERISTIC AMBIENT TEMPERATURE SUPPLY VOLTAGES 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS A710 


DEFINITIONS 


LOGIC THRESHOLD VOLTAGE — The approximate voltage at the output of the comparator at which the loading logic circuitry changes its digital state. 


INPUT OFFSET VOLTAGE — The voltage between the input terminals when the output is at the logic threshold voltage. The a offset voltage may also be 
defined for the case where two equal resistances are inserted in series with the input leads. 


~ INPUT OFFSET CURRENT — The aitierence in the currents into the two input terminals with the output at the logic threshold voltage. 
INPUT BIAS CURRENT — The average of the two input currents. - | 

INPUT VOLTAGE RANGE — The range of voltage on the input terminals for which the comparator will operate within specifications. | 
INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input ohisel voltage over this range. 
DIFFERENTIAL INPUT VOLTAGE RANGE — The range of alte between the input terminals Corvitick operation within specifications is assured. 


VOLTAGE GAIN — The ratio of the change in output voltage to the change in voltage between the input terminals producing it with the DC output level in the 
- vicinity of the logic threshold voltage. 


: RESPONSE TIME — The interval between the application of an input step function and the time when the output crosses the logic threshold voltage. The in- 
put step drives the comparator from some initial, saturated input voltage to an input level just barely in excess of that required to bring the output from 
saturation to the logic threshold voltage. This excess is, referred to as the voltage overdrive. 


POSITIVE OUTPUT LEVEL — The ne output voltage in 1 the positive direction with the input voltage equal to or greater than a minimum specified amount. 
NEGATIVE OUTPUT: LEVEL — The DC output voltage in the negative direction with the input voltage equal to or greater than:a minimum specified amount. 
OUTPUT SINK CURRENT — The maximum negative current than can be delivered by the comparator. 

PEAK OUTPUT CURRENT — The maximum current that may flow into the output load without causing damage to the comparator. 

OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the DC output level at the logic threshold voltage. 


POWER CONSUMPTION —The DC power into the amplifier with no output load. The DC power will Maly with signal level, but is pected as a maximum for 
the entire range of input-signal conditions. 
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nwA710B 


HIGH- SPEED DIFFERENTIAL COMPARATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


5 mV MAXIMUM OFFSET VOLTAGE 

5 uA MAXIMUM OFFSET CURRENT 

1000 MINIMUM VOLTAGE GAIN 

20 «V/°C MAXIMUM OFFSET VOLTAGE DRIFT 


GENERAL DESCRIPTION — The /A710B is a differential voltage comparator intended for applications re- 
quiring high accuracy and fast response times. It is constructed on a single silicon chip using the Fairchild 
Planar* epitaxial process. The device is useful as a variable threshold Schmidt trigger, a pulse height dis- 
criminator, a voltage comparator in high-speed A-D converters, a memory sense amplifier or a high-noise 
immunity line receiver. The output of the comparator is compatible with all integrated logic forms. 


For improved specifications, see “A710 data sheet. 


ABSOLUTE MAXIMUM RATINGS 
Positive Supply Voltage 
Negative Supply Voltage 
Peak Output Current 
Differential Input Voltage 
Input Voltage 
Internal Power Dissipation (Note 1) 
Operating Temperature Range 
Storage Temperature Range 
Lead Temperature (Soldering, 60 sec.) 


SCHEMATIC DIAGRAM | 


NON-INVERTING 
INPUT 


INVERTING INPUT 


Notes on page 2 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, 


+14.0V 
 —7.0V 
10 mA 
+5.0V 
+7.0V 


200 mW 


—55°C to +125°C 
65°C to +150°C 
300°C 


(415) 962-5011, TWX: 910-379-6435 
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PHYSICAL DIMENSIONS 
| (TYPICAL FLAT PACKAGE) 
(TOP VIEW) 


NOTES: All dimensions in inches 


ORDER PART NO. U3F7710313 


CONNECTION DIAGRAM 


(TOP VIEW) 


*Planar is a patented Fairchild process. 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


; | FAIRCHILD LINEAR INTEGRATED CIRCUITS »A710B 


ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = 12.0V, V- = —6.0V unless otherwise specified) 


PARAMETER CONDITIONS 
(see definitions) (Note 3) MIN. TYP. MAX. UNITS 

Input Offset Voltage R, < 2002 | 1.6 9.0 mV 
Input Offset Current 1.8 5.0 uA 
Input Bias Current 16 25 LA 
Voltage Gain 1000 1500 

Output Resistance | | 200 Q 
Output Sink Current AV, > 5SmV,V.,, =0 1.6 2.9 | mA 
Response Time (Note 2) 40 ns 


The following specifications apply for 0°C < T, < +70°C: 


Input Offset Voltage R, < 2002 6.5 mV 

Average Temperature Coefficient of Input R, = 502, T, =O0°CtoT, = +70°C 5.0 20 LV/°C 
Offset Voltage | 

Input Offset Current | 7.5 BA 

Average Temperature Coefficient of Input T, = 25°C toT, = +70°C 15 50 - nA/°C 
Offset Current T, = 25°C toT, =0°C 24 100 nA/°C 

Input Bias Current T, = 0°C 25 40 HA 

Voltage Gain 800 | 

Output Sink Current AV,, 2 O mV, V4 = 0 0.5 mA 


The following specifications apply for —55°C < Ty, < +125°C: 


Input Offset Voltage | R, < 2002 | | 75 mV 
Input Offset Current | Ty, =+125°C 0.9 9.0 HA 
T, = —955°C 3.8 15 «HA 
Input Bias Current Ty = —99°C 34 80 LA 
Input Voltage Range V- = —7.0V | +5.0 , V 
Common Mode Rejection Ratio R, < 2002 3 70 98 | dB 
Differential Input Voltage Range | +5.0 | V 
VoltageGain | | 500 
Positive Output Level AV,, = 9mV,0 < 1,4 < 5.0 mA 2.5 3.2 4.0 V 
Negative Output Level AV,, > 5mV —1.0 —0.5 0 V 
Positive Supply Current Vout <= 0 5.2 9.0 mA 
Negative Supply Current 4.6 7.0 mA 
Power Consumption. : | 90 150 mW 
NOTES: 


(1) Derate linearly at 4.4 mW/°C for case temperatures above +115°C; derate linearly at 3.3 mW/°C for ambient temperatures above + 100°C. 


(2) The response time specified (see definitions) is for a 100-mV input step with 5-mV overdrive. 
(3) The input offset voltage and input offset current (see definitions) are specified for a logic threshold voltage of 1.8V at —55°C, 1.5V at O°C, 1.4V at +25°C, 1.2V at +70°C, 


and 1.0V at +125°C. 
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OUTPUT VOLTAGE - V 


INPUT BIAS CURRENT - pA 
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TYPICAL PERFORMANCE CURVES 


INPUT OFFSET CURRENT - pA VOLTAGE GAIN 


OUTPUT SINK CURRENT - mA 


OUTPUT VOLTAGE - V 


INPUT VOLTAGE - mV 


VOLTAGE GAIN 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


TEMPERATURE - °C 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


TCLs 


V 

V 
ies 
i 
eset 
a 
i an 
ais Oy 
ies aa 


0 10 20 70 
aeaiiee gee 


OUTPUT SINK CURRENT 
AS A FUNCTION OF .. 
AMBIENT TEMPERATURE 


vt = 12V 
"= 6.0V 


2.5 = 


HH: 


V 
ee ae 
as eae 
ae 2 
oe oe 
ae a 
= 
ol 

7 


7 i ee 


cee a 


0 


RESPONSE TIME FOR 
VARIOUS INPUT OVERDRIVES 


9 eee 
BER UNSOPESEEEE 
ot bm AE PNT ET 
few A Wee NTL | 
SERGE s: ima 


+12V 
“soy, | | 
fee 


HEE 


0 100 
aren ns 


6-44 


VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGES 


COMMON MODE REJECTION RATIO - dB 


COMMON MODE INPUT 
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PULSE RESPONSE 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ,A710B 


DEFINITIONS 


LOGIC THRESHOLD VOLTAGE — The approximate voltage at the output of the comparator at which the loading logic circuitry changes its digital state. 


INPUT OFFSET VOLTAGE — The voltage between the input terminals when the output is at the logic threshold voltage. The input offset voltage may also be 
defined for the case where two equal resistances are inserted in series with the input leads. 


INPUT OFFSET CURRENT — The difference in the currents into the two input terminals with the output at the logic threshold voltage. 

INPUT BIAS CURRENT — The average of the two input currents. | 

INPUT VOLTAGE RANGE — The range of voltage on the input terminals for which the comparator will operate within specifications. 

INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input offset voltage over this range. 
DIFFERENTIAL INPUT VOLTAGE RANGE — The range of voltage between the input terminals for which operation within specifications is assured. 


VOLTAGE GAIN — The ratio of the change in output voltages to the change in voltage between the input terminals producing it mn the DC output level in the 
vicinity of the logic threshold voltage. 


RESPONSE TIME — The interval between the application of an input step function and the time when the output crosses the logic threshold voltage. The in- 
put step drives the comparator from some initial, saturated input voltage to an input level just barely in excess of that required to bring the output from 
saturation to the logic threshold voltage. This excess is referred to as the voltage overdrive. 


POSITIVE OUTPUT LEVEL — The DC output voltage in the sive direction with the input voltage equal to or greater than a minimum specified amount. 
NEGATIVE OUTPUT LEVEL — The DC output voltage in the negative direction with the input voltage equal to or greater than a minimum specified amount. 
OUTPUT SINK CURRENT — The maximum negative current than can be delivered by the comparator. 

PEAK OUTPUT CURRENT — The maximum current that may flow into the output load without causing damage to the comparator. 

OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the DC output level at the logic threshold voltage. 


POWER CONSUMPTION — The DC power into the met with no output load. The DC power will vary with signal level, but is specified as a maximum for 
the entire range of input-signal conditions. 
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IMPROVED SPECIFICATIONS 

SmV MAXIMUM OFFSET VOLTAGE 

5A MAXIMUM OFFSET CURRENT 

1000 MINIMUM VOLTAGE GAIN 

20uV/°C MAXIMUM OFFSET VOLTAGE DRIFT 


wA710C 


HIGH-SPEED DIFFERENTIAL COMPARATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The »A/10C is a differential voltage comparator intended for applications requir- 
ing high accuracy and fast response times. It is constructed on a single silicon chip using the Fairchild Planar* 
epitaxial process. The device is useful as a variable threshold Schmidt trigger, a pulse height discriminator, a volt- 
age comparator in high-speed A-D converters, a memory sense amplifier or a high-noise immunity line receiver. The 
output of the comparator is compatible with all integrated logic forms. | | 

For full temperature range operation (—55°C to +125°C) see A710 data sheet. 


ABSOLUTE MAXIMUM RATINGS 


Positive Supply Voltage 

Negative Supply Voltage 

Peak Output Current 

Differential Input Voltage 

Input Voltage 

Internal Power Dissipation {Note 1] 

Operating Temperature Range 

Storage Temperature Range TO-99 

Dual-In-Line 

Lead Temperature TO-99 (Soldering, 60 sec) 

Dual-In-Line (Soldering, 10 sec) 


TO-99 CONNECTION DIAGRAM 
(TOP VIEW) 


Note: Pin 4 connected to case 


CONNECTION DIAGRAM 
(TOP VIEW) 


INVERTING 
INPUT — 


Notes on page 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


+14.0V 

—7.0V 

10 mA 

+5.0V 

+7.0V 

300 mW 

0°C to +70°C 
—65°C to +150°C 
—55°C to +125°C 
300°C 

260°C 


SCHEMATIC DIAGRAM 


NON-INVERTING 
INPUT 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC(TO-99) outline 


370 
.335 


.335 
.305 


————_—_— 


.040 
MAX. 


Seating — — 
Plane { 


8 Leads 
01 


NOTES: Dimensions as per latest J-10 committee 
All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.22 grams 


ORDER PART NO.U5B771039X 


PHYSICAL DIMENSIONS 


NOTES: All dimensions in inches 
Leads are intended for insertion in hole rows, 
.300 centers 


ORDER PART NO. 
U6E7710393 


* Planar is a patented Fairchild process. 
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A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD LINEAR INTEGRATED CIRCUITS pA710C 


ELECTRICAL CHARACTERISTICS (T, = 25°C, V7 = 12.0V, VV = 


—6.0V unless otherwise specified) 


PARAMETER CONDITIONS 
(see definitions) (Note 3) MIN. TYP. MAX. UNITS 
Input Offset Voltage Rs < 2002 1.6 5.0 mV 
Input Offset Current 1.8 9.0 uA 
Input Bias Current 16 25 uA 
Voltage Gain 1000 1500 | 
Output Resistance. 200 Q 
Output Sink Current AVi, > SMV, Vour = 0 1.6 25 mA 
Response Time [Note 2] | 40 ns 
The following specifications apply for 0°C < Ta < .+70°C: 

Input Offset Voltage Rs < 2000 6.5 mV 
Average Temperature Coefficient of Input Rs = 500, Ta = O°C to Ta = +70°C 5.0 20 | uN/°C 

Offset Voltage | oo | | 
Input Offset. Current - 7.5 uA 
Average Temperature Coefficient of Input Ta = 25°C toTa = +70°C 15 50 nA/°C 

Offset Current Tx 25°C 10 Tax = 0°6 24 100 nA/°C 
Input Bias Current Ts = 0°C 25 40 uA 
Input Voltage Range V- = —7.0V +5.0 V 
Common Mode Rejection Ratio Rs < 2002 70 98 dB 
Differential Input Voltage Range | +£5.0 V 
Voltage Gain 800 a 
Positive Output Level AVin > SmV, 0. < lout < 5.0 mA 2.5 32. 4.0 V 
Negative Output Level AV, > 5 mV —1.0 —0.5 ( V 
Output Sink Current AVin > SMV, Vou = 0 0.5 mA 
Positive Supply Current Vout < 0 5.2 9.0 mA 
Negative Supply Current AB 7.0. mA 

90 150 mW 


Power Consumption 


NOTES: 


(1) Ratings apply for ambient temperatures to +-70°C. 
(2) The response time specified (see definitions) is for a 100-mV input step with 5-mV overdrive. 
(3) The input offset voltage and input offset current (see definitions) are specified for a logic threshold voltage of 1.5V at 0°C, 1.4V at 25°C and 1.2V at +70°C. 
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FAIRCHILD LINEAR INTEGRATED. CIRCUITS | pAT10C 


TYPICAL PERFORMANCE CURVES 


_ VOLTAGE GAIN VOLTAGE GAIN _— 


VOLTAGE TRANSFER AS A FUNCTION OF AS A FUNCTION OF 


CHARACTERISTIC AMBIENT TEMPERATURE SUPPLY VOLTAGES 
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VOLTAGE GAIN 
VOLTAGE GAIN 
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| oo FAIRCHILD LINEAR INTEGRATED CIRCUITS »A710C 


DEFINITIONS 


LOGIC THRESHOLD VOLTAGE — The approximate voltage at the output of the comparator at which the loading logic circuitry changes its digital state. 


INPUT OFFSET VOLTAGE — The voltage between the input terminals when the output is at the logic threshold voltage. The input offset voltage may also be 
defined for the case where two equal resistances are inserted in series with the input leads. | 


INPUT OFFSET CURRENT — The difference in the currents into the two input terminals with the output at the logic threshold voltage. 

INPUT BIAS CURRENT — The average of the two input currents. 

INPUT VOLTAGE RANGE — The range of voltage on the input terminals for which the comparator will operate within specifications. 

INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input offset voltage over this range. 
DIFFERENTIAL INPUT VOLTAGE RANGE — The range of voltage between the input terminals for which operation within specifications. is assured. 


VOLTAGE GAIN — The ratio of the change in output voltage to the change in voltage between the input terminals producing it with the DC output level in the 
vicinity of the logic threshold voltage. 


RESPONSE TIME — The interval between the application of an input step function and the time when the output crosses the logic threshold voltage. The in- 
put step drives the comparator from some initial, saturated input voltage to an input level just barely in excess of that required to bring the output from 
saturation to the logic threshold voltage. This excess is referred to as the voltage overdrive. 


POSITIVE OUTPUT LEVEL — The DC output voltage in the positive direction with the input voltage equal to or greater than a minimum specified amount. 
NEGATIVE OUTPUT LEVEL — The DC output voltage in the negative direction with the input voltage equal to or greater than a minimum specified amount. 
OUTPUT SINK CURRENT — The maximum negative current than can be delivered by the comparator. | 

PEAK OUTPUT CURRENT — The maximum current that may flow into the output load without causing damage to the comparator. 

OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the DC output level at the logic threshold voltage. 


POWER CONSUMPTION — The DC power into the amplifier with no output load. The DC power will vary with signal level, but is specified as a maximum for 
the entire range of input-signal conditions. 
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WA711 
DUAL COMPARATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION - The pAT711 is a dual, differential voltagecomparator intended 


primarily for core-memory sense amplifier applications. The device features high accuracy, 


PHYSICAL DIMENSIONS 


fast response times, large input voltage range, low power consumption and compatibility with 335 


practically all integrated logic forms. When used as a sense amplifier, the threshold voltage 
can be adjusted over a wide range, almost independent of the integrated circuit characteristics, 
Independent strobing of each comparator channel is provided, and pulse stretching on the out- 
put is easily accomplished. Other applications of the dual comparator include a window dis- 
criminator in pulse height detectors and a double-ended limit detector for automatic Go/No-go 
test equipment. The y»A71i1, which is similar to the A710 differential comparator, is con- 


structed on a 40-mil square silicon chip using the Fairchild Planar epitaxial process. 


ABSOLUTE MAXIMUM RATINGS | | 

Positive Supply Voltage +14.0 V 

Negative Supply Voltage -7.0 V 

Peak Output Current 50 mA 

Differential Input Voltage +5.0 V 

Input Voltage | +7.0 V 

Strobe Voltage 0 to +6.0 V pe 

Internal Power Dissipation TO - 100 (Note 1) 300 mW Fens pen eee ener ee 
Flat-Package (Note 2) 300 mW Leads are gold-plated kovar 

Operating Temperature Range | -55°C to +125°C ORDER PARTN 0 

Storage Temperature Range -65°C to +150°C U5F771131X 


Lead Temperature (Soldering, 60 sec.) 300°C 


CONNECTION DIAGRAM SCHEMATIC DIAGRAM FLAT PACKAGE 


STROBE 1 STROBE 2 
© © 


INVERTING INVERTING 
INPUT ; INPUT 9 


INVERTING 
INPUT } 
© 


INVERTING 
INPUT 1 STROBE 1 


NON- INVERTING 
INPUT 1 GROUND 


V- V+ 


NON-INVERTING 
INPUT 2 OUTPUT 


INVERTING 
INPUT 2 STROBE 2 


ORDER PART NO. U3T771131X 


Note: Pin 3 is connected to case. 


FLAT-PAK 


Notes on page 2 * Planar is a patented Fairchild process. 


-AIRCrRILM 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pA711 


ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = 12.0 V, V =-6.0 V unless otherwise specified) 


Parameter (see definitions) Conditions Min. Typ. Max. Units 


Input Offset Voltage Vout = th4V, Ry < 2009, VQy, = 0 1.0 9 3.5 mV 
Vout = +l4V, R, < 200 Q 1.0 2.0 mV 
Input Offset Current Or ea: 1.4V 0.5 10.0 LA 
Input Bias Current | 25 75 LA 
Voltage Gain 750 1500 
Response Time (Note 3) 40 ns 
Strobe Release Time 12 ns 
Input Voltage Range V = -7.0V +5.0 V 
Differential Input Voltage Range +5.0 V 
Output Resistance | 200 2 
Positive Output Level Vi, >10 mV 4.5 5.0 Vv 
Loaded Positive Output Level Vin 710 mV, In =5 mA 2.5 $3.5 V 
Negative Output Level Vin 7 10 mV ~-1,0 -0.5 V 
Strobed Output Level V <0.3 V -1.0 V 
strobe — 
Output Sink Current Vin 710 mV, Voy 70 0.5 0.8 mA 
Strobe Current Veieane = 100 mV . ‘12 Yas) mA 
Positive Supply Current Vout <0 8.6 mA 
Negative Supply Current | 3.9 mA 
Power Consumption | 130 200 mW 


The following specifications apply for -55°C < T A <4+125°C: 


Input Offset Voltage (Note 4) Re <2002, Vay = 0 45° mv 
Rg <200 2 6.0 mV 

Input Offset Current (Note 4) 20 LA 

Input Bias Current 150 LA 

Temperature Coefficient of Input Offset 

Voltage 5.0 uvV/°C 
Voltage Gain 500 
NOTES: 


(1) Rating applies for case temperatures to +125°C; derate linearly at 5.6 mW/°C for ambient temperatures above 105°C. 
(2) Rating applies for case temperatures to +125°C; derate linearly at 2.5 mW/°C for ambient temperatures above +40°C. 
(3) The response time specified (see definitions) is for a 100-mV input step with 5-mV overdrive. 


(4) The input offset voltage (see definitions) is specified for a logic threshold voltage of 1.8V at -55°C, 1.4V at +25°C and 1.0V at +125°C. 
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| | FAIRCHILD LINEAR INTEGRATED CIRCUITS wpA711 


TYPICAL PERFORMANCE CURVES 


VOLTAGE GAIN 


VOLTAGE TRANSFER AS A FUNCTION OF 
. CHARACTERISTIC AMBIENT TEMPERATURE 
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VOLTAGE GAIN 


OUTPUT VOLTAGE - V 


VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGES 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pA711 


DEFINITIONS 


LOGIC THRESHOLD VOLTAGE - The approximate voltage at the output of the comparator at which the loading logic circuitry changes 
its digital state. 


INPUT OFFSET VOLTAGE* - The voltage between the input terminals when the output is at the logic threshold voltage. The input 


offset voltage may also be defined for the case where two equal resistances are inserted in series with the input leads. 

INPUT OFFSET CURRENT* - The difference inthe currents into thetwoinput terminals withthe output at the logic threshold voltage. 
INPUT BIAS CURRENT* - The average of the two input currents. 

INPUT VOLTAGE RANGE* - The range of voltage on the input terminals for which the comparator will operate within specifications. 


DIFFERENTIAL INPUT VOLTAGE RANGE* - The range of voltage between the input terminals for which operation within specifications 


is assured. 


VOLTAGE GAIN* - The ratio of the change in output voltage to the change in voltage between the input terminals producing it with 
the DC output level in the vicinity of the logic threshold voltage. 


RESPONSE TIME* - The interval between the application of an input step function and the time when the output crosses the logic 
threshold voltage. The input step drives the comparator from some initial, saturated input voltage to an input level just barely in 
excess of that required to bring the output from saturation to the logic threshold voltage. This excess is referred to as the voltage 


overdrive. 


STROBE RELEASE TIME* - The time required for the output to rise to the logic threshold voltage after the strobe terminal has 


been driven from the zero to the one logic level. Appropriate input conditions are assumed. 


POSITIVE OUTPUT LEVEL* - The DC output voltage in the positive direction with the input voltage equal to or greater than a 


minimum specified amount. 


NEGATIVE OUTPUT LEVEL* - The DC output voltage in the negative direction with the input voltage equal to or greater than a 


minimum specified amount. 

OUTPUT SINK CURRENT - The maximum negative current that can be delivered by the comparator. 

PEAK OUTPUT CURRENT - The maximum current that may flow into the output load without causing damage to the comparator. 
OUTPUT RESISTANCE* - The resistance seen looking into the output terminal withthe DC output level at the logic threshold voltage. 


STROBED OUTPUT LEVEL* - The DC output voltage, independent of input voltage, withthe voltage on the strobe terminal equal to 


or less than a minimum specified amount, 
STROBE CURRENT - The maximum current drawn by the strobe terminal when it is at the zero logic level. 


POWER CONSUMPTION - The DC power into the amplifier with no output load. The DC power will vary with signal level, but is 


specified as a maximum for the entire range of input-signal conditions. 


*These definitions apply for either side with the other disabled with the strobe. 
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wAZ711C 
DUAL COMPARATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION - The wATI11C is a dual, differential voltage comparator intended 


primarily for core-memory sense amplifier applications. The device features high accuracy, PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-100) outline 


fast response times, large input voltage range, low power consumption and compatibility with ise 
practically all integrated logic forms. When used as a sense amplifier, the threshold voltage re 
can be adjusted over a wide range, almost independent of the integrated circuit characteristics. 
Independent strobing of each comparator channel is provided, and pulse stretching on the out- 
put is easily accomplished. Other applications of the dual comparator include a window dis- | 
criminator in pulse height detectors and a double-ended limit detector for automatic Go/No-go re 
test equipment. The uA711C, which is similar tothe .A710C differential comparator, is con- epee ae 


structed on a 40-mil square silicon chip using the Fairchild Planar epitaxial process. 


For full temperature range operation (-55°C to +125°C) see uA711 data sheet. 
ABSOLUTE MAXIMUM RATINGS 


Positive Supply Voltage +14.0 V 

Negative Supply Voltage -7.0 V 

Peak Output Current 50 mA 

Differential Input Voltage +5.0 V 

Input Voltage +7.0 V 

Strobe Voltage 0 to +6.0 V 

Internal Power Dissipation TO - 100 (Note 1) 300 mW NOTES: i a Dae 
Flat-Package (Note 2) 300 mW Package ght ig 1.02 grams 

Operating Temperature Range | 0°C to +70°C ORDER PART NO. 

Storage Temperature Range ~65°C to +150°C U5F771139x 


Lead Temperature (Soldering, 10 sec) 300°C 


CONNECTION DIAGRAMS SCHEMATIC DIAGRAM FLAT PACKAGE 


INVERTING INVERTING 
INPUT INPUT 2 
CY NON-INVERTING 
INPUT INPUT 


INVERTING 


NON- INVERTING 
INPUT 1 GROUND 


V- V+ 


iaWinveRiNe ) ORDER PART NO. U3T771139X 


INPUT 2 CUTENE 


INVERTING 
INPUT 2 STROBE 2 


Note: Pin 3 is connected to case. 


FLAT-PAK 


Notes on page 2 | * Planar is a patented Fairchild process. 


HI 
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| — FAIRCHILD LINEAR INTEGRATED CIRCUITS wpA711C 


ELECTRICAL CHARACTERISTICS (Ty = 29°C, V* = 12.0 V, V. = -6.0 V unless otherwise specified) 


Parameter Conditions Min. Typ. Max _ Units 
Input Offset Voltage Vour =tl4V, Rg < 2002, Vom = 0 1.0 5.0 mV 
ae: = +1.4 V, R, < 200 1.0 7.5 mV 
Input Offset Current aut = +1.4 V 0.5 15 UA 
Input Bias Current 29 100 UA 
Voltage Gain 700 1500 
Response Time (Note 3) 40 ns 
Strobe Release Time 12 ns 
Input Voltage Range V =-7.0V +5.0 V 
Differential Input Voltage Range +5.0 V 
Output Resistance 200 Q 
Positive Output Level Vin 710 mv : 4.5 5.0 Vv 
Loaded Positive Output Level Vin 2 10 mV, In =5 mA 2.9 3.5 V 
Negative Output Level Vin 710 mV -1.0 -0.5 V 
Strobed Output Level Ser rs <0.3 V -1.0 V 
Output Sink Current Vin 710 mV, Vout 270 0.5 0.8 mA 
Strobe Current er = 100mV | 1.2 2.0 mA 
Positive Supply Current V ce <0 | 8.6 mA 
Negative Supply Current . 3.9 mA 
Power Consumption 130 230 mW 


The following specifications apply for 0°C en <+70°C: 


Input Offset Voltage (Note 4) Rg < 200 9, Vou 0 | 6.0 mV 
Rg <200 & 10 mv 
Input Offset Current (Note 4) | 25 LA 
Input Bias Current 150 LA 
Temperature Coefficient of Input Offset Voltage 5.0 uv/°C 
Voltage Gain | 500 
NOTES: 


(1) Rating applies for ambient temperatures to +70°C. 
(2) Rating applies for case temperatures to + 70 °C; derate linearly at 2.5 mW/°C for ambient temperatures above +40°C. 


(3) The response time specified is for a 100-mV input step with 5-mV overdrive. 
(4) The input offset voltage is specified for a Logic threshold voltage of 1.5V at 0°C, 1.4V at +25°C and 1.2V at +70°C. 


TYPICAL ELECTRICAL CHARACTERISTICS 


VOLTAGE TRANSFER | RESPONSE TIME FOR OUTPUT PULSE STRETCHING | 
CHARACTERISTIC VARIOUS INPUT OVERDRIVES WITH CAPACITIVE LOADING 
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wA716 
FIXED-GAIN, LOW DISTORTION AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The A716 is a fixed-gain, medium power amplifier intended for use as a telephone 
system channel amplifier, headset amplifier or a general-purpose audio preamplifier. It provides medium 
output current capability, low distortion, excellent gain stability, and wide bandwidth. Fixed voltage gains 
of 10, 20, 100, and 200 are available by selecting external taps. 


PHYSICAL DIMENSIONS 


similar to 
JEDEC(TO-99) outline 


370 
.335 


335 
.305 


.040 
MAX. 


ABSOLUTE MAXIMUM RATINGS Fane ae 
Supply Voltage 27V stiles | | | 500 MIN. 
Internal Power Dissipation (Note 1) 400 mW oe pees 
Input Voltage +5V 
Peak Output Current (T, = 25°C) 100 mA 
Storage Temperature Range — 65°C to + 150°C 
Operating Temperature Range — 55°C to + 125°C 
Lead Temperature (soldering, 60 seconds) 300°C 


NOTES: Dimensions as per latest J-10 committee 
All dimensions in inches 
Leads are gold-plated Kovar 


ORDER PART NO. U5K7716312 


SCHEMATIC DIAGRAM . CONNECTION DIAGRAM 


GAIN {TAPS 
Qs 6.2V 6.2V 


e 
OUTPUT 


FREQUENCY 3 
COMPENSATION 
4 


(TOP VIEW) 


NOTE: Pin 4 internally connected to case. 
GAIN TAPS 


NOTE 1: Rating applies for case temperatures to +125°C; derate linearly at 8.4 mW/°C for ambient temperature above +110°C. 


FAIRCHILD 


| SEMICONDUCTOR, 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS A716 


DEFINITION OF TERMS | 
Quiescent Power Consumption— The DC power required to operate the amplifier with no signal applied at the input and the load current equal to zero. 
Total Harmonic Distortion — The ratio of the sum of the amplitudes of all signals harmonically related to the fundamental, and the amplitude of the funda- 
mental signal. . 

Input Noise Voltage — The noise voltage at the output of the amplifier, divided by the amplifier voltage gain. 

Output Voltage Swing — The maximum output voltage that may be obtained at the output of the amplifier before saturation occurs. 

Input Resistance — The small-signal resistance seen looking into the input terminal of the amplifier. 

Voltage Gain — The ratio of the small-signal output voltage to the input voltage of the amplifier. 

Temperature Stability of Voltage Gain — The maximum variation of the voltage gain over the specified temperature range. 
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GENERAL DESCRIPTION — The »A716C is a fixed-gain, medium power amplifier intended for use as a 
telephone system channel amplifier, headset amplifier or general purpose audio amplifier. It provides 


wA716C 


FIXED-GAIN, LOW DISTORTION AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


PHYSICAL DIMENSIONS 


in accordance with 


medium output current capability, low distortion, excellent gain stability, and wide bandwidth. Fixed voltage JEDEC(TO-99) outline 


gains of 10, 20, 100 and 200 are available by selecting external taps. 


ABSOLUTE MAXIMUM RATINGS: 
Supply Voltage 
Internal Power Dissipation 
Input Voltage | 
Peak Output Current (T, = 25°C) 
Storage Temperature Range . 
Operating Temperature Range 
Lead Temperature (Soldering, 60 seconds) 


SCHEMATIC DIAGRAM 


370 
.335 


E 335 
305 


.040 
MAX. 


Seating~ 


ANT_.040 MAX. 


100 mA 

—65°C to +150°C 
0°C to +70°C 
300°C 


NOTES: Dimensions as per latest J-10 committee 
All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.22 grams 


ORDER PART NO.U5B771639X 


CONNECTION DIAGRAM 


[ GAIN TAPS 
8 


1 


OUTPUT 


INPUT 2 


FREQUENCY 3 
COMPENSATION 
4 


GND 


(TOP VIEW) 


NOTE: Lead No. 4 internally connected to case 


SEMICONDUCTOR 
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a FAIRCHILD LINEAR INTEGRATED CIRCUITS :A716C | 


ELECTRICAL CHARACTERISTICS (0°C <T, < 70°C, v* = 21V unless otherwise specified) 


PARAMETER (see definitions) CONDITIONS 


Quiescent Power Consumption T, = 25°C 

Total Harmonic Distortion Ay = 10, f =1kHz, Pp = 50 mW,R, = 1502 
Ay = 100, f = 1 kHz, Po = 50 mW, R, = 1502 

Input Noise Voltage — R, = 600 9, T, = 25°C, B, = 16 Hz to 150 kHz 

Output Voltage Swing R, = 150 Q 

| R, = 5kQ 
Input Resistance 
Output Resistance 


Voltage Gain See Table | 
10x | | 
20x 
100x 
200x 
Bandwidth 


Temperature Stability of Voltage Gain 
10x 
20x 


TYPICAL PERFORMANCE CURVES 
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POWER - mW 


VOLTAGE GAIN CHANGE - % 


TOTAL POWER CONSUMPTION AND 
INTERNAL DEVICE DISSIPATION AS 


A FUNCTION OF OUTPUT POWER 
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RELATIVE VOLTAGE GAIN 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


TEMPERATURE ~ °C 


TYPICAL PERFORMANCE CURVES 


TOTAL HARMONIC DISTORTION 
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FREQUENCY - Hz 


QUIESCENT POWER CONSUMPTION 
AS A FUNCTION 
OF SUPPLY VOLTAGE 


SUPPLY VOLTAGE - V 


CONNECTION DIAGRAM AND COMPONENT TABLE FOR AVAILABLE GAIN OPTIONS 


Voltage Gain C R, _Decouple Pins: 


TABLE 


DEFINITION OF TERMS | 
Quiescent Power Consumption — The DC power required to operate the amplifier with no signal applied at the input and the load current equal to zero. 
Total Harmonic Distortion — The ratio of the sum of the amplitudes of all signals harmonically related to the fundamental, and the amplitude of the 
fundamental signal. . 

Input Noise Voltage — The noise voltage at the output of the amplifier, divided by the amplifier voltage gain. 

Output Voltage Swing —- The maximum output voltage that may be obtained at the output of the amplifier before saturation occurs. 

Input Resistance —- The small-signal resistance seen looking into the input terminal of the amplifier. : | 

Voltage Gain — The ratio of the small-signal output voltage to the input voltage of the amplifier. . 

Temperature Stability of Voltage Gain — The maximum variation of the voltage gain over the specified temperature range. 


6-63. 


WA717E 
MULTI-PURPOSE AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The yA717E is a multi-purpose circuit designed primarily for TV sound systems 
and general FM-audio applications. In TV sound systems it functions.as a 4.5 MHz amplifier, limiter and FM 
detector (simple quadrature type), audio preamplifier and driver. Special features of the wA717E include — 
(a) operation at supply voltages from 6 to 15 volts with simple rebiasing by the use of an external resistor, ae 
and (b) the option of using the microcircuit without the quadrature detector as a high gain amplifier from 100 
kHz to 50 MHz. 


PHYSICAL DIMENSIONS 


ABSOLUTE MAXIMUM RATINGS: 


Supply Voltage 15V 
Output Collector Voltage (RF Section) 20 V 
Voltage Between “High Input” and “Low Input’ Terminals +5V 
Power Dissipation (Note 1) 350 mW 
Maximum Internal Temperature (Note 2) 125°C 
Operating Temperature Range 0°C to +70°C 


Lead Temperature (Soldering, 10 second time limit) 260°C 


ORDER PART NO. 


U8A771739X 
SCHEMATIC DIAGRAM 


QUAD RF OUTPUT 


AUDIO SECTION 
OO NN 
CONNECTION DIAGRAM 


5kQ 2502 


(top view) 


HIGH 


@ 
GROUND 


RF SECTION AUDIO INPUT AUDIO OUTPUT 


NOTES: 
(1) Rating applies for ambient temperatures from 0°C to +70°C. 
(2) Derate maximum dissipation by 6.4 mW/°C above 70°C. 


ILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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| FAIRCHILD LINEAR INTEGRATED CIRCUITS «A717E | 


ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = 12V, Test Circuit 4 unless otherwise specified) 


PARAMETER (see definitions) CONDITIONS | MIN. TYP. MAX. UNITS 

Total Supply Current | 21 mA 

Power Consumption en = 0 250 350 mW 

Audio Output D-C Bias Voltage 2.0 2.6 3.2 V 

Voltage Gain of Audio Section 35 

Audio Output Drive Current (clipping) Audio output load 250 applied between 20 _mA peak 
| pin 7 and ground 

Input Voltage for —3 dB Limiting f = 4.5 MHz Test Circuit 9 - 15 5.0 mV rms 

Noise Figure R, = 1kQ, f = 4.5 MHz Test Circuit 10 7.0 dB 

Noise Figure R, = 1kQ, f = 10.7 MHz Test Circuit 10 7.0 dB 


@ f = 4.5 MHz @ f = 10.7 MHz 


PARAMETER TEST CONDITION MIN. TYP. MAX. MIN. MAX. 


Input Conductance | e,, < 20mVrms __ Test Circuit 5 0.21 0.35 mmho 


Input Capacitance é,, < 20mVrms _ Test Circuit 5 12 | 10 pF 
Output Conductance Test Circuit 6 0.05 _ 0.1 mmho 
Output Capacitance . Test Circuit 6 6.0 5.0 pF 
Forward Transadmittance | Test Circuit 8 2200 1200 mmho 
Gain Maximum Stable. (GMS) Test Circuit 10 80 80 dB 
Gain Maximum Available (GMA) Test Circuit 10 81 : 71 . dB 
Quadrature Conductance é;, << 20mVrms _ Test Circuit 7 0.22 0.35 mmho 
In — 


Quadrature Capacitance . e. <20mVrms _ Test Circuit:7 9.5 8.0 pF 


TYPICAL PERFORMANCE CURVES 


SUPPLY CURRENT AS A 
FUNCTION OF SUPPLY VOLTAGE 
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INPUT CAPACITANCE - pF 


| See 


0.1 


INPUT CONDUCTANCE AND 
CAPACITANCE AS A 
FUNCTION OF FREQUENCY 
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TYPICAL PERFORMANCE 


OUTPUT CONDUCTANCE AND 
CAPACITANCE AS A 
FUNCTION OF FREQUENCY 


OUTPUT CAPACITANCE - pF 
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GAIN MAXIMUM AVAILABLE 
(GMA) AS A 
FUNCTION OF FREQUENCY 


GAIN MAXIMUM AVAILABLE -48 
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INPUT VOLTAGE - Vrms 
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TEST CIRCUIT 5 
+12V 


INPUT CONDUCTANCE AND CAPACITANCE 
MEASUREMENT CIRCUIT 


” RX METER 


_ OR EQUIV. 


OUTPUT CONDUCTANCE AND CAPACITANCE 


MEASUREMENT CIRCUIT 
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FORWARD TRANSADMITTANCE 
UNCTION 
OF FREQUENCY 


FAIRCHILD LINEAR INTEGRATED CIRCUITS uA717E 


TEST CIRCUIT 7 TEST CIRCUIT 8 


RX METER ° 
OR EQUIV. a 


0.01} 0.01 
pF pF 


QUADRATURE CONDUCTANCE AND CAPACITANCE MEASUREMENT CIRCUIT 
FORWARD TRANSADMITTANCE MEASUREMENT CIRCUIT 


TEST CIRCUIT 9 TEST CIRCUIT 10 


INPUT o—- 
4.5 MHz 225 kHz 


DEVIATION AT 
400 Hz 


QUAD TANK 
15 $"Q"240 


0.1 pF 


MEASUREMENT CIRCUIT 


NOISE FIGURE 
GAIN MAXIMUM STABLE 
GAIN MAXIMUM AVAILABLE 


TV SOUND SYSTEM 


DEFINITION OF TERMS 

POWER CONSUMPTION — The total power consumption of Test Circuit 1. 

GAIN MAXIMUM STABLE (GMS) — This gain figure gives the maximum possible gain based on stability criteria only. This gain figure does not necessarily 
represent the realizable power gain of an amplifier. For unneutralized amplifiers, the maximum practical power gain realizable based on normal circuit 
tolerances is either (GMS —6 dB) or GMA, whichever is smaller. 


GAIN MAXIMUM AVAILABLE (GMA) — This gain figure is the theoretical maximum power gain of an amplifier with conjugate matching at both the input 
and terminals and assumes no reverse transadmittance (feedback component) in the amplifier. 


INPUT LIMITING VOLTAGE — Referring to Test Circuit 9; set 25 kilohm potentiometer to give 1 watt audio output power into speaker with an input 
signal of 50 mV rms. The —3 dB input limiting voltage is defined as the value of the input voltage when the audio output power has fallen to 0.5 watt. 
For further information on the »A717E refer to Fairchild Application Bulletin No. 158, — “Two High Performance Monolithic Microcircuits For FM Sound 
Systems.” by David Bingham. 
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uwA719 


HIGH GAIN RF AMPLIFIER/FM DETECTOR 


e HIGH GAIN AT 10.7 MHz 

e AGC RANGE > 30 dB 

TWO SEPARATE AMPLIFIERS 

SUPPLY VOLTAGE 5 TO 15 VOLTS 
OPTIONAL FM QUADRATURE DETECTOR 


GENERAL DESCRIPTION — The “A719 is a high gain RF amplifier/FM detector which contains two inde- 
pendent amplifier sections designed for IF systems to 50 MHz. Section 1 utilizes three cascaded emitter 
coupled amplifiers having high gain and a reverse AGC capability. In addition, Section 1 may be used as an 
amplifier limiter and quadrature detector for FM systems. Section 2 is a single stage amplifier useful from 


DC to 50 MHz. 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

Output Collector Voltage (Section 1) 

Voltage between “High Input 1’”’ and “Low Input 1” Terminals 
Voltage between ‘‘Quad’”’ and “Ground” Terminals 

Voltage between “Input 2” and “Ground” Terminals 

Power Dissipation (Note 1) 

Maximum Chip Temperature 

Storage Temperature Range 

Operating Temperature Range 

Lead Temperature (Soldering, 60 second time limit) 


SCHEMATIC DIAGRAM 


QUAD OUTPUT 1 
C) 


SECTION 1 


AGC 


NOTE: 


15V 

20 V 

+5.0V 

Oto +4.0V 
+2.0V 

350 mW 

+150°C 
—65°C to +150°C 
—55°C to +125°C 
300°C 


SECTION 2 


4.0 
kQ 


INPUT 2 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


PHYSICAL DIMENSIONS 
(In accordance with JEDEC TO—100) 


.370 
.335 


JULIUS 040 
19 LEADS—“¢ MAX. 
: . ll 500 MIN. 
; t 


029 


NOTES: All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.02 grams 


ORDER PART NO. 
U5F7719312 


CONNECTION DIAGRAM 
(TOP VIEW) 


~ OUTPUT 2 
9 


(1) Rating applies for ambient temperatures to +-125°C if the package case to ambient thermal resistance is lowered to 40°C/Watt by the addition of a heat dissipator. 


Derate linearly 5.6 mW/°C for ambient temperatures above 87°C. 
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FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


PARAMETER (See Definitions) 
Supply Current 
Supply clirrent 

Power Dissipation 


Power Dissipation 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


; ELECTRICAL CHARACTERISTICS (T : = 25°C, Vt = 12 V, Test Circuit 1 unless otherwise specified) 


Section 1 Quiescent Output Current 


Section 1 DC Voltage at 
AGC Terminal 


AGC Current — 
For 30 dB AGC 


Output Current 
Voltage Gain 


Section 1 


Section 1 
Section 1 


Voltage Gain 
Input Voltage 


Section 1 
Section 1 


_ For —3.0 dB Limiting 


Section 1 Noise Figure 


ve Voltage at 
Output 2 


Section 2 Voltage Gain 


Section 2 


Section 2 Voltage at | 


Output 2 Without Clipping 


PARAMETERS (See Definitions) 
SECTION 1 


Input Conductance 

Input Capacitance 
Output Conductance 
Output Capacitance 
Forward Transadmittance 
Forward Tra nsadmittance 


Quad Conductance 
- Quad Capacitance 


Gain Maximum Available (GMA) 
Gain Maximum Stable (GMS) 


SECTION 2 
Input Conductance 


Input Capacitance 
Output Conductance 
Output Capacitance 


Forward Transadmittance 


Gain Maximum Available (GMA) 


TEST CONDITIONS 


T, = +25°C 
Vt = 9.0V, 
T, = +25°C 
To = —55°C 
To = +125°C 

VF =90V, 


f = 10.7 MHz, Test Circuit 3 


f = 1.0 MHz, Test Circuit 8 
f = 10.7 MHz, Test Circuit 3 


T, = +25°C 
T, = —55°C 
To = +125°C 


f = 10.7 MHz, Test Circuit 3, V* = 9.0 V 
f = 4.5 MHz, Test Circuit 4 


Ry = 1.0 k&2, Test Circuit 5 
f = 4.5 MHz 
f = 10.7 MHz 


f = 1.0 kHz, Test Circuit 2 
f = 1.0 kHz, Test Circuit 2 


TEST CONDITIONS 


Qin < 20 mV Test Circuit 6 
@),, < 20 mV Test Circuit 6 
Test Circuit7 

Test Circuit 7 


Test Circuit 8 
Test Circuit 8 V* = 9.0 V 


Test Circuit 9 


~ Test Circuit 9 


Test Circuit 5 

Test Circuit 5 

Test Circuit 10 

Pin #8 Unbypassed 
Pin +8 Bypassed 
Test Circuit 10 

Pin #48 Unbypassed 
Pin #8 Bypassed 
Test Circuit 11 

Pin #¢8 Unbypassed 
Pin #£8 Bypassed 
Test Circuit 11 

Pin #8 Unbypassed 
Pin #8 Bypassed 
Test Circuit 12 

Pin 3£8 Unbypassed 
Pin #£8 Bypassed 
Pin #8 Unbypassed 
Pin #8 Bypassed 
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12 


6.0 
144 


34 
1.0 
0.55 


93 


9.2 


22 


f = 4.5 MHz 
TYP. 


25 


18 
17.5 
17 
12.5 18.5 
216 300 
210 
204 
113 167 
25 4.0 
0.73 1.25 
170 250 
4.4 
60 
63 
58 
53 
1.5 4.0 
7.0 
7.0 | 
6.3 74 
31 
10 
f = 10.7 MHz 
TYP. 
300 
6.3 
130 
5.4 
1400 
600 
330 
7.0 
71 
78 
300 
460 
3.3 
8.7 
260 
340 
5.2 
8.0 
8.0 
34 
24 
32 


SECTION 1 
VOLTAGE GAIN AS A FUNCTION 
OF TEMPERATURE 


Secale 

f = 10.7 MHz 
PT Teste 
(ee a 
i i a co 
ence ee ee 
ea 


05 50 -25 0 +25 +50 +75 +100 +125 +150 +175 
TEMPERATURE - °C 


SECTION 1 
INPUT CAPACITANCE AND 
CONDUCTANCE AS A FUNCTION 
OF INPUT SIGNAL VOLTAGE 


CAPACITANCE 
pe eas 


6.0 
: mii 
a lal Gala 


COND 
| CHIE CHS SH : 
ty 


input VOLTAGE - iv cen 


UCTANCE 


w 
So 


INPUT CAPACITANCE - 
INPUT CONDUCTANCE - pmho 


Nm 
fom) 


~ 
oS 


re 


FORWARD TRANSADMITTANCE - mmho 


ii mmnee 
Pate a Saas 
jelicadh sp Va PX LL 
Satie 
HPA 
ae ae 
100 | TINY 
bee 
ae 
Pt TT 
a lis 


INPUT CAPACITANCE - pF 


eed . 
o 


AGC - GAIN REDUCTION - dB 


SECTION 1 | 
FORWARD TRANSADMITTANCE AS 


_— 


1.0 10 100 
FREQUENCY - MHz 


SECTION 1 
INPUT CAPACITANCE AND 
CONDUCTANCE AS A | 
FUNCTION OF FREQUENCY 


vee | TU | TT 


HH 


CAPACITANCE 


oo 
QoQ 


on 
i=] 


= FREQUENCY - INH 


SECTION 1 


AGC AS A FUNCTION 
OF AGC CURRENT 


ane 
Sarai aots EI 
A 


-250 


AGC CURRENT - pA 
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ETE Tay 
2° 


FAIRCHILD LINEAR INTEGRATED CIRCUITS “A719 | 


TYPICAL PERFORMANCE CURVES 


SECTION 1 = 
FORWARD TRANSADMITTANCE 
AS A FUNCTION OF 


SUPPLY VOLTAGE 


FORWARD TRANSAD MITTANCE - mmho 


uP PLY VOLTAGE - af 


SECTION 1 
OUTPUT CAPACITANCE AND 
CONDUCTANCE AS A 
FUNCTION OF FREQUENCY 


f_ 
, 
rat aca 


Hiner 
CCI 
CCS 


CONDUCTANCE BE Caan 


a 
ie 
FREQUENCY - ie 


600 


3 


OUTPUT CONDUCTANCE - ymho 


|8.0+-— 


200: 


100 


FAIRCHILD LINEAR INTEGRATED CIRCUITS A719 


TYPICAL PERFORMANCE CURVES 


SECTION 2 SECTION 2 SECTION 2 
INPUT CAPACITANCE AND OUTPUT CAPACITANCE AND 
FORWARD TRANSADMITTANCE AS CONDUCTANCE AS A . CONDUCTANCE AS A 
A FUNCTION OF FREQUENCY FUNCTION OF FREQUENCY FUNCTION OF FREQUENCY 
70 16 1800 14 800 


CAPACITANCE wel {I 


ort 
Por nu INS 


bi cies TO 
PIN#5 WITH 0.luF CAPACITOR. 


an 

So 
—_ 
aS 


Ty 0 ore 


ee PIN#8 DECOUPLED TO PIN#5 
a! WITH 0. 1yF CAPACITOR- al 


w 

o 
on) 
Rh 


— 
fom) 


§ 


Ss 


OUTPUT CONDUCTANCE - umho 


fos 
fom] 


INPUT CAPACITANCE - pF 


> 
° 


7 (wa 
=“ Aik 
c 


FORWARD TRANSADMITTANCE - mmho 


a ee ccea annie “CONDUCTANCE bias 
2 | | o_o Pa i om P| Ie 
FREQUENCY - MHz FREQUENCY - MHZ FREQUENCY - MHz 
MAXIMUM INTERNAL DISSIPATION SUPPLY CURRENT AS A 
AS A FUNCTION OF EITHER | FUNCTION OF SUPPLY CURRENT AS A | 
AMBIENT OR CASE TEMPERATURE INPUT 1 SIGNAL VOLTAGE : FUNCTION OF SUPPLY VOLTAGE 
22 

fscevseces MP Wii? 80 8 ono 
hi a i ea ULL Le 
S N e 0 AH < 
Boe ry : 
POCC este [ ae 
icf le wae S4 : 
= 200 a ca 
eee 5 z 
Eo tL | osraes we i] NM : 
= rie CASE TO AMBIENT 6 

rail AT a0°CIWATT 

eT 0 +50 +100 +150 9 10 100 1k 8.0 12 

TEMPERATURE °C INPUT VOLTAGE - mVrms SUPPLY VOLTAGE -"V 


TEST CIRCUITS 


TEST CIRCUIT 1 TEST CIRCUIT 2 


DC MEASUREMENTS SECTION 2 GAIN AND OUTPUT VOLTAGE SWING 
Vt 


I QUIESCENT (OUTPUT 1) 


I cupPLY CURRENT 


V OUTPUT 2 
e 


R, 2 100ka 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS »wA719 


TEST CIRCUITS 


TEST CIRCUIT 3 | TEST CIRCUIT 4 
10.7 MHz VOLTAGE GAIN AND AGC -3.0dB LIMITING AT 4.5MHz USING A QUADRATURE DETECTOR* 
~ +12V 


eee ero 


RF 


AUDIO 
VOLTMETER EM RMS VOLTMETER 
SIGNAL! , 
ene se OUTPUT 
O15 pF 
0.01 pF I 
INPUT SIGNAL 4.5MHz 25kHz DEVIATION AT 400Hz. UNLOADED QUALITY FACTOR OF 
QUADRATURE TANK INDUCTOR IS 65. 
* SEE DEFINITIONS 
TEST CIRCUIT 5 | TEST CIRCUIT 6 
SECTION 1: NOISE FIGURE. 
+12y. GAIN MAX. AVAILABLE. SECTION 1 INPUT PARAMETERS 
GAIN MAX. STABLE. ean 


@ 
RX METER 
OR EQUIV. 


TEST CIRCUIT 7 TEST CIRCUIT 8 
SECTION 1 OUTPUT PARAMETERS SECTION 1 FORWARD TRANSADMITTANCE OUTPUT CURRENT 
+12V bs 


RX METER . 
OR EQUIV. 


'50 eouT 
O.0IuF 
| K—O RF 
ore ioe VOLTMETER 
0.1 pF (SCOPE FOR 


1.0 CURRENT TEST) 
pF 


eour JI 
ein 50 


FORWARD TRANSADMITTANCE = 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS A719 


TEST CIRCUIT 9 TEST CIRCUIT 10 


SECTION 1 QUAD PARAMETERS SECTION 2 INPUT PARAMETERS 


RX METER 
OR EQUIV. 


RX METER 
OR EQUIV. 


TEST CIRCUIT 11 . TEST CIRCUIT 12 


SECTION 2 FORWARD TRANSADMITTANCE 
SECTION 2 OUTPUT PARAMETERS 


RX METER 
OR EQUIV. 


RF SIGNAL 
GENERATOR 


DEFINITION OF TERMS 


Gain Maximum Available (GMA) — This gain figure is the theoretical maximum power gain of an amplifier with conjugate matching at both the input and 
the output terminals and assumes no reverse transadmittance (feedback component) in the amplifier. 


GMA = | forward transadmittance | 2 | 


4 x input conductance x output conductance 


Gain Maximum Stable (GMS) — This gain figure gives the maximum possible gain based on stability criteria only. This gain figure does not necessarily repre- 
sent the realizable power gain of an amplifier. For unneutralized amplifiers, the maximum power gain realizable based on normal circuit tolerances is either 
(GMS - 6.0 dB) or GMA, whichever is smaller. 


GMS es | forward transadmittance | 


| reverse transadmittance | 


Input Voltage For —3.0 dB Limiting — Refer to Test Circuit 4 which shows the “A719 being used as an amplifier, limiter, and FM detector (simple quad- 
rature type with the LC tank circuit connected between pins No. 3 and No. 2). An input FM signal (carrier frequency 4.5 MHz, +25 kHz deviation at 400 Hz) 
of 50 mV rms is applied to the “A719 and the value of the recovered audio output signal (400 Hz) at pin No. 6 is noted. The —3.0 dB input limiting voltage 
is defined as the value of the input voltage to produce an output voltage 3dB below the output level obtained with 50 mV rms of input signal. 
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a HA719C 
HIGH GAIN RF AMPLIFIER/FM DETECTOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


e HIGH GAIN AT 10.7 MHz 
© AGC RANGE > 30 dB - PHYSICAL DIMENSIONS 

e TWO SEPARATE AMPLIFIERS (In accordance with JEDEC TO—100) 
e SUPPLY VOLTAGE 5 TO 15 VOLTS | 370 
¢ OPTIONAL FM QUADRATURE DETECTOR | ‘ — 


GENERAL DESCRIPTION — The #A719C is a high gain RF amplifier/FM detector which contains two inde- 
pendent amplifier sections designed for IF systems to 50 MHz. Section 1 utilizes three cascaded emitter 
coupled amplifiers having high gain and a reverse AGC capability. In addition, Section 1 may be used as an 


amplifier limiter and quadrature detector for FM systems. Section 2 is a single stage amplifier useful from 2 
DC to 50 MHz. | AAMT MAX. 
; 500 MIN. 

ABSOLUTE MAXIMUM RATINGS aos 

Supply Voltage 15V 

Output Collector Voltage (Section 1) 20V 

Voltage between “High Input 1” and “Low Input 1” Terminals +5.0V 

Voltage between “Quad” and “Ground” Terminals 0 to +4.0V 

Voltage between “Input 2” and “Ground” Terminals +2.0V 

Power Dissipation 350 mW 

Maximum Chip Temperature -+150°C 

Storage Temperature Range —65°C to +150°C 

Operating Temperature Range 0°C to +70°C 

Lead Temperature (Soldering, 60 second time limit) 300°C 


NOTES: All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.02 grams 


ORDER PART NO. | 
U5F7719393 


SCHEMATIC DIAGRAM | 
QUAD OUTPUT 1 
oe SECTION 1 J 1 SECTION 2 
CONNECTION DIAGRAM 
(TOP VIEW) 


HIGH 


HIGH 4.0 | out 
OUTPUT 2 rites 


INPUT 1 30002 ko 


O Q10 
LOW , DECOUPLE 
10002 
a Bas 


GROUND 
basi - 


AGC INPUT 2 


FAIRCHILD 


SEMICONDUCTOR 
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fe FAIRCHILD LINEAR INTEGRATED CIRCUITS ».A719C 


ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = 12V, Test Circuit 1 unless otherwise specified) 


PARAMETER (See Definitions) 


Supply Current 


Supply Current 
Supply Current 
Power Dissipation 


Power Dissipation 
Power Dissipation 
Section 1 Quiescent Output Current 
Section 1 DC Voltage at 
AGC Terminal 
Section 1 AGC Current 
For 30 dB AGC 
Section 1 Output Current 
Section 1 Voltage Gain 


Section 1 Voltage Gain 
Section 1 Voltage Gain 
Section 1 Input Voltage 
For —3.0 dB Limiting 
Section 1 Noise Figure 


Sections 1 and 2 Cascaded Voltage Gain 


Section 2 DC Voltage at 
Output 2 
Section 2 Voltage Gain 
Section 2 Voltage at . 
Output 2 Without Clipping 


PARAMETERS (See Definitions) 


SECTION 1 

Input Conductance 

Input Capacitance 

Output Conductance 

Output Capacitance 

Forward Transadmittance 
Forward Transadmittance 
Forward Transadmittance 
Quad Conductance 

Quad Capacitance 

Gain Maximum Available (GMA) 
Gain Maximum Stable (GMS) 


SECTION 2 

Input Conductance 
Input Capacitance 
Output Conductance 
Output Capacitance 


Forward Transadmittance 


Gain Maximum Available (GMA) 


me ee 


TEST CONDITIONS 


T, = +25°C 12 
T, =0°C 10 
T, = +70°C 10 
Vt=9.0V 6.0 
V+ = 6.0V, 70°C <T, < O°C 3.0 
T, = +25°C 144 
1, 6°C 120 
T, = +70°C 120 
V+ =90V 5A 
V* = 6.0V, 70°C <T, < 0°C 18 
1.0 
0.55 


f = 10.7 MHz, Test Circuit 3 


1.0 MHz, Test Circuit 8 

10.7 MHz, Test Circuit 3 

= +25°C 50 
= 0°C 50 
= +70°C 48 
= 10.7 MHz, Test Circuit 3, V* = 9.0 V 

= 10.7 MHz, Test Circuit 3, V* = 6.0 V 

= 4.5 MHz, Test Circuit 4 


Ry = 1.0 k®&, Test Circuit 5 

f = 4.5 MHz 

f = 10.7 MHz 

f = 10.7 MHz, Test Circuit 13 
Vt = 6.0 V, R = 3.0 k2 

Pin #¢8 Unbypassed | 


Pin 48 Bypassed 

5.2 
f = 1.0 kHz, Test Circuit 2 22 
f = 1.0 kHz, Test Circuit 2 7.0 


f = 4.5 MHz 
TEST CONDITIONS 


Test Circuit 6, e,,, < 20 mV 
Test Circuit 6, e,,, < 20 mV 
Test Circuit 7 

Test Circuit 7 

Test Circuit 8 

Test Circuit 8, V* = 9.0 V 
Test Circuit 8, V* = 6.0 V 
Test Circuit 9 

Test Circuit 9 

Test Circuit 5 

Test Circuit 5 


Test Circuit10 
Pin #48 Unbypassed 
Pin #8 Bypassed 


Test Circuit 10 - 
Pin #8 Unbypassed 
Pin £8 Bypassed 


Test Circuit 11 

Pin #¢8 Unbypassed 
Pin #8 Bypassed 
Test Circuit 11 

Pin #448 Unbypassed 
Pin #8 Bypassed 
Test Circuit 12 

Pin #48 Unbypassed 
Pin #8 Bypassed 
Pin £8 Unbypassed 
Pin #8 Bypassed 
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17.5 27 
17 25 
12.5 18.5 
6.0 10 
216 300 
210 324 
204 300 
113 167 
36 60 
2.5 4.0 
0.73 1.25 
170 250 

44 
60 70 
61 70 
59 70 
53 
38 
1.5 6.5 
7.0 
7.0 
51 
56 
6.3 74 
31 40 


10 11.5 


f = 10.7 MHz 


SUPPLY CURRENT - mA 


_ FAIRCHILD LINEAR INTEGRATED CIRCUITS »A719C 


TYPICAL PERFORMANCE CURVES 


SECTIONS 1 AND 2 SECTIONS 1 AND 2 


CASCADED VOLTAGE GAIN AS A 
FUNCTION OF FREQUENCY 


SECTIONS 1 AND 2 
SUPPLY CURRENT AS A 


SECTIONS 1 AND 2 
CASCADED VOLTAGE GAIN AS A 
FUNCTION OF FREQUENCY 


FUNCTION OF SUPPLY CURRENT AS A 
INPUT 1 SIGNAL VOLTAGE 


FUNCTION OF SUPPLY VOLTAGE 
25 


80 ; — “ . 
SOPH se Weer eeees lel io 
70 _T,* BC 
_ Pee al ifsrciRcutT 3 SS TEST CIRCUIT 13 
20 WT] ot tit Les PIN # 8 UNBYPASSED 
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& S 40 7 
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> 10 4 = 5 
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AGC AS A FUNCTION 
OF AGC CURRENT 
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INPUT CAPACITANCE AND 
CONDUCTANCE AS A 
FUNCTION OF FREQUENCY - 
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MICE HIE 


OUTPUT CAPACITANCE AND 
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Ee 
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See FORWARD TRANSADMITTANCE INPUT CAPACITANCE AND 
FORWARD TRANSADMITTANCE AS AS A FUNCTION OF CONDUCTANCE AS A FUNCTION 
" A FUNCTION OF FREQUENCY SUPPLY VOLTAGE - OF INPUT SIGNAL VOLTAGE - 
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SUPPLY VOLTAGE - V 


INPUT VOLTAGE - = ie 


TOU sae 


SECTION 2 SECTION 2 SECTION 2 
INPUT CAPACITANCE AND OUTPUT CAPACITANCE AND FORWARD TRANSADMITTANCE | 
CONDUCTANCE AS A CONDUCTANCE AS A AS A FUNCTION 


FUNCTION OF FREQUENCY 


CAPACITANCE ve LI CONDUCTANCE a 
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OUTPUT CAPACITANCE = pF 


> 
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A ¢ 
ve 
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INPUT CAPACITANCE - pF 
{NPUT CONDUCTANCE - pm 
OUTPUT CONDUCTANCE ~ pmho 

FORWARD TRANSADMITTANCE - mmho 


1.0 10 
FREQUENCY - MHz 


0 oO” 
FREQUENCY - MHz 


sax Wr SG 
FREQUENCY ~ MHz 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 4A719C 


TEST CIRCUIT 1 


DC MEASUREMENTS 
V+ 


I supPLY CURRENT Y | QUIESCENT (OUTPUT 1) 


| _VOuTPuT 2 


TEST CIRCUIT 3 


10.7 MHz VOLTAGE GAIN AND AGC 


TEST CIRCUIT 5 


SECTION 1. NOISE FIGURE. 
+12v GAIN MAX. AVAILABLE. 
? GAIN MAX. STABLE. 


TEST CIRCUITS 


TEST CIRCUIT 2 


SECTION 2 GAIN AND OUTPUT VOLTAGE SWING 
+12V 


R,2100k9 


TEST CIRCUIT 4 


-3.0d8 LIMITING AT 4.5MHz USING A QUADRATURE DETECTOR* 
. +12V 


AUDIO 

RMS VOLTMETER 
.) 

400 Hz OUTPUT 

Toe 


INPUT SIGNAL 4.5 MHz 25kHz DEVIATION AT 400Hz. UNLOADED QUALITY FACTOR OF 
QUADRATURE TANK INDUCTOR IS 22. 
* SEE DEFINITIONS 


TEST CIRCUIT 6 


SECTION 1 INPUT PARAMETERS 
+H12V 


RX METER 
OR EQUIV. 2f 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS »A719C 
TEST CIRCUITS 


TEST CIRCUIT 7 TEST CIRCUIT 8 


SECTION 1 OUTPUT PARAMETERS SECTION 1 FORWARD TRANSADMITTANCE OUTPUT CURRENT 
+12V 


V+ 


RX METER 
OR EQUIV. 


Cour 
0.01pF 
RF 
VOLTMETER 
0.1 pF (SCOPE FOR 
i il ii T 0 1.9 CURRENT TEST) 
FORWARD TRANSADMITTANCE = oH a -10° mmho 
TEST CIRCUIT 9 TEST CIRCUIT 10 
SECTION 1 QUAD PARAMETERS SECTION 2 INPUT PARAMETERS 
+12V 
RX METER 
“OR EQUIV. 
RX METER 
OR EQUIV. 


TEST CIRCUIT 11 


TEST CIRCUIT 12 


+12V 
SECTION 2 OUTPUT PARAMETERS ° 


SECTION 2 FORWARD TRANSADMITTANCE 
+12V 


0.1 pF 
RX METER 
OR EQUIV. 
O PIN *8 
BYPASS 
0.1 pF. J 
ad , T a he | el 
a = is rr — = 3 ~ " RESIGNAL 
eee GENERATOR 
FORWARD TRANSADMITTANCE = aq ~"<"° 10°mmho 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS »A719C 


TEST CIRCUIT 13 
SECTION 1 AND 2 CASCADED VOLTAGE GAIN 


V*=6.0V 


RF 
VOLTMETER 
O 


y PIN 8 
BYPASS 


O.] nF 


DEFINITION OF TERMS 


Gain Maximum Available (GMA) — This gain figure is the theoretical maximum power gain of an amplifier with conjugate matching at both the input and 
the output terminals and assumes no reverse transadmittance (feedback component) in the amplifier. 
| forward transadmittance | 


GMA = a rs ee 
4 x input conductance x output conductance 


Gain Maximum Stable (GMS) — This gain figure gives the maximum possible gain based on stability criteria only. This gain figure does not necessarily repre- 
sent the realizable power gain of an amplifier. For unneutralized amplifiers, the maximum power gain realizable based on normal circuit tolerances is either 
(GMS - 6.0 dB) or GMA, whichever is smaller. | 

| forward transadmittance | 


GMS = 
| | reverse transadmittance | | 


Input Voltage For —3.0 dB Limiting — Refer to Test Circuit 4 which shows the “A719C being used as an amplifier, limiter, and FM detector (simple quad- 
rature type with the LC tank circuit connected between pins No. 3 and No. 2). An input FM signal (carrier frequency 4.5 MHz, +25 kHz deviation at 400 Hz) © 
of 50 mV rms is applied to the HA719C and the value of the recovered audio output signal (400 Hz) at pin No. 6 is noted. The —3.0 dB input limiting voltage 
is defined as the value of the input voltage to produce an output voltage 3dB below the output level obtained with 50 mV rms of ‘input signal. 


6-79 


uA7J22 
10-BIT CURRENT SOURCE 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


e 8 = 14 BIT ACCURACY FROM 0°C TO +-55°C | 

e 7+) BIT ACCURACY FROM —20°C TO +-85°C | | PHYSICAL DIMENSIONS 
e 600 ns SWITCHING SPEED (TYPICAL FLAT PACKAGE) 

e INTERNAL PRECISION REFERENCE (TOP VIEW) 

e CCSL COMPATIBLE : 


GENERAL DESCRIPTION — The “A722 is a high-speed, 10-bit precision uu.rent source intended for use in 
current-summing digital-to-analog converters or as the feedback element in successive approximation analog- 
to-digital converters. It is constructed on a single silicon chip, using the Fairchild Planar* epitaxial process, 
and consists of a reference supply, 10 current sources connected to a single output summing line, and 
associated logic switches. The full-scale current and coding format are set by an external resistor array, which 
may be preselected and fixed for general usage or trimmed for greater accuracy. The “A722 is compatible 
with the Fairchild families of linear and digital circuits. 


ABSOLUTE MAXIMUM RATINGS 


Voltage from Vt to V~ | —0.5Vto +18V 
Voltage from Output to V* —12Vto +6V 
Voltage from Output to V~ OVto +12V 
Voltage from Logic Inputs to Output —9Vto+7V 
Voltage from Logic Inputs to V* .—-18VtoO0V 
Voltage from Logic Inputs to V~ OVto+12V 
Internal Power Dissipation (Note 1) ES 450 mW 
Operating Temperature Range — 20°C to +85°C 
Storage Temperature Range —65°C to +150°C ORDER PART NO. U3M7722333 
Lead Temperature (Soldering, 60 sec) 300°C 


EQUIVALENT CIRCUIT — | CONNECTION DIAGRAM 
(TOP VIEW) 
BIT CONTROL LOGIC INPUTS 
—— FT 
V*'G, Go Gy Gy Gy Gs G7 Gy Gg Gyq OUTPUT 


—____—_—_ BIT CONTROL LOGIC INPUTS _ 
Gy G2 63 Gy Gs Gg G7 T Gg G19 


OUTPUT 
<___ BIT CONTROL 
GATES 
CURRENT 
SOURCES 
PRECISION 
VOLTAGE (+) 
SOURCE | EXTERNAL 
rae RESISTOR 
i ARRAY 
| 
mi 
NOTE: PIN 13 INTERNALLY CONNECTED TO CASE. 
Notes on Page 2 *Planar is a patented Fairchild process. 
| SEMICONDUCTOR 
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| FAIRCHILD LINEAR INTEGRATED CIRCUITS A722 


ELECTRICAL CHARACTERISTICS 
PARAMETER 
(See Definitions) 


Resolution 
Absolute Error 


CONDITIONS 
(Note 2) 


T, = 25°C 
0°C <T, < +55°C 
—20°C <T, < +85°C 


Output Current 
Full-Scale 


Zero-Scale 
Power Supply Rejection 
Output Resistance 
Switching Speed 
Logic Input High Voltage 
Logic Input Low Voltage 
Power Consumption 


Logic Inputs = 0.4 V 
Logic Inputs = 2.5 V 
AV* = AV™ = +5% 


NOTES: 
(1) Rating applies for ambient temperatures to + 85°C. 


(2) Unless otherwise specified, Ta = 25°C, V+ =6.0 V +.01 V, V- = —6.0 V +.01 V, Vout =0V, Ci = 200 pF, and external resistor array as per Table 1. 


(3) In Table 1, the maximum absolute value tolerance for Re: = + 10%. 


TYPICAL FULL-SCALE 
OUTPUT CURRENT 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 


CHANGE IN FULL SCALE OUTPUT CURRENT - % 


TEMPERATURE - C 


Resistor 
Number 
(R,,) 
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TABLE 1 


BINARY CODE RESISTOR ARRAY — 
FOR 8 + 4 BIT ACCURACY 


Max. Ratio 

Nominal Nominal Tolerance Max. Ratio 
Value Ratio (T, = 25°C) Temp. Coeff. 

(kQ) (Re j/Re,) (%) (ppm/°C) 
2.547 1.000 Note 3 +5 
5.094 2.000 +0.02 +5 
10.245 4.022 +0.05 +10 
20.60 8.088 +0.10 +20 
41.43 16.265 +0.20 +20 
81.93 32.17 +0.20- “+50 
163.4 . 64.16 + 0.50 +100 
325.7 127.9 +1.0 +200 
644.9 253.2 +2.0 +500 
1275°: 500.8 +2.0 +500 


FAIRCHILD LINEAR INTEGRATED CIRCUITS »wA722 


TYPICAL DIGITAL-TO-ANALOG CONVERTER 


O PARALLEL DATA IN 
OSERIAL DATA IN 


ORESET | 
FULL-SCALE ADJUST 


DATA REGISTER 


O ANALOG DATA OUTPUT 


OPERATIONAL AMPLIFIER 


~ TYPICAL ANALOG-TO-DIGITAL CONVERTER 


© START /STOP CONVERSION 
PROGRAMMER 5 CLOCK 


AND ORESET 
DATA REGISTER O PARALLEL DATA OUT 


COMPARATOR DECISION 


7 COMPARATOR 


FULL-SCALE 
ADJUST O ANALOG DATA INPUT 


as 


BUFFER AMPLIFIER 


DEFINITION OF TERMS 


FULL SCALE OUTPUT CURRENT — The output current for all bits turned on. 
ZERO SCALE OUTPUT CURRENT — The output current for all bits turned off. 
ABSOLUTE ERROR — The worst-case deviation from a straight line drawn through zero and the 25°C value of the full-scale output current. 


POWER SUPPLY REJECTION — The ratio of the percentage change in full-scale output current to the percentage change in supply voltage producing it. 
OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the output at virtual ground and all bits turned on. 

SWITCHING SPEED — The time required to turn on the least significant bit. 

LOGIC INPUT HIGH VOLTAGE — The minimum voltage allowed at a bit control gate to hold the bit off. 

LOGIC INPUT LOW VOLTAGE — The maximum voltage allowea at a bit control gate to hold the bit on. 


POWER CONSUMPTION — The DC power required to operate the device; the power will vary with logic condition, but is specified as a maximum for 
the entire range of signal conditions. 
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| So FAIRCHILD LINEAR INTEGRATED CIRCUITS A722 | 


SCHEMATIC DIAGRAM 


BIT CONTROL LOGIC INPUTS 
FREQUENCY COMPENSATION V* Gy G3 Gy G5 
149 129 119 99 89 19 


i SAS 


LeeLee 


Qi 
aa 
: Ry Ry : 
41k 1. Ak Q. sk 6 5k 


TOT CTE TET } 


és 416 417 418 419 420 421 b22 $23 
Rey . Reo Rey Rey Res Reg Req Rg Reg 
OUTPUTS TO RESISTOR ARRAY | 
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WA722E 
10-BIT CURRENT SOURCE 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


7 + BIT ACCURACY FROM 0°C TO +-55°C 

6 = 14 BIT ACCURACY FROM —20°C TO +85°C 
600 ns SWITCHING SPEED 

INTERNAL PRECISION REFERENCE 

CCSL COMPATIBLE 


PHYSICAL DIMENSIONS 
(TYPICAL FLAT PACKAGE) 
(TOP VIEW) 


GENERAL DESCRIPTION — The “A722B is a high-speed, 10-bit precision current source intended for use in 
current-summing digital-to-analog converters or as the feedback element in successive approximation analog- 
to-digital converters. It is constructed on a single silicon chip, using the Fairchild Planar* epitaxial process, 
and consists of a reference supply, 10 current sources connected to a single output summing line, and 
associated logic switches. The full-scale current and coding format are set by an external resistor array, which 
may be preselected and fixed for general usage or trimmed for greater accuracy. The “A722B is compatible 
with the Fairchild families of linear and digital circuits. For higher accuracy, see “A722 data sheet. 


ABSOLUTE MAXIMUM RATINGS 


Voltage from V* to V~ | —0.5Vto +18 V 
Voltage from Output to V* —12Vto +6V 
Voltage from Output to V~ OVto +12V 
Voltage from Logic Inputs to Output —9Vto+/7V 
Voltage from Logic Inputs to V* —18Vto0V 
Voltage from Logic Inputs to V~ OVto +12V 
Internal Power Dissipation (Note 1) 450 mW 
Operating Temperature Range —20°C to +85°C 
Storage Temperature Range —65°C to +150°C 
Lead Temperature (Soldering, 60 sec) 300°C 


oo3s ft 


CONNECTION DIAGRAM 
(TOP VIEW) 


EQUIVALENT CIRCUIT 


BIT CONTROL LOGIC INPUTS 


v*'G, G 
211 


BIT CONTROL LOGIC INPUTS 
Gy G5 «Gg G7 Gg = Gg Bg 
6 


OUTPUT 
<___BIT CONTROL 
GATES 


CURRENT 
SOURCES 


PRECISION 
VOLTAGE (+) 
SOURCE 


; EXTERNAL 
i RESISTOR 


13,14 15 16 17 18 19 20 21 22 23 24 


— 4 
v Fara: Rey Reo Reg Reg Res Reg RepRegReg Re 79 


COMP. OUTPUTS TO RESISTOR ARRAY 
NOTE: PIN 13 INTERNALLY CONNECTED TO CASE. 


Notes on Page 2 *Planar is a patented Fairchild process. 


EAIRCHILD 


SEMICONDUCTOR 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ,.A722B _ 


ELECTRICAL CHARACTERISTICS 
PARAMETER CONDITIONS 
(See Definitions) (Note-2) 


Resolution 
Absolute Error T, = 25°C 


0°C <T, < +55°C 
—20°C <T, < +85°C 


Output Current 
Full-Scale | Logic Inputs = 0.4 V 


Zero-Scale 3 Logic Inputs = 2.5 V 
Power Supply Rejection AVt = AV™ = +5% 
Output Resistance | 
Switching Speed 
Logic Input High Voltage 
Logic Input Low Voltage 
Power Consumption 


NOTES: 


(1) Rating applies for ambient temperatures to +85°C. 
(2) Unless otherwise specified, Ta = 25°C, V+ = 6.00 V + .01V, V- = —6.00V + .O1V, Vor—OV, Ci = 200 eats and external resistor array as per Table 1. 


(3) In Table 1, the maximum absolute value tolerance for Re: = +10%. 


TABLE 1 
BINARY CODE RESISTOR ARRAY 
TYPICAL FULL-SCALE FOR 6 + 14 BIT ACCURACY 
utr cone es 
. | ax. Ratio 
AMBIENT TEMPERAT ENE Resistor Nominal Nominal Tolerance Max. Ratio 
. Number Value Ratio (T, = 25°C) Temp. Coeff. 
(R,,) | (kQ) (Re )/R_,) (%) (ppm/°C) 
5 Re, 2.547 1,000 Note 3 +20 
3 Re, 5.094 2.000 +0.10 +20 
z Rey 10.245 4.022 +0.20 +50 
: Reg 20.60 8.088 +0.20 +50 
se Res 41.43 16.265 +0.50 +100 
2 Re, 81.93 32.17 +0.50 + 100 
Rey 163.4 64.16 +£1.0 +500 
TEMPERATURE = °C 7 Ree 325.7 127.9 +1.0 +500 
Reo 644.9 253.2 +5.0 +1000 


Rei 1275 500.8 +5.0 +1000 
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TYPICAL DIGITAL-TO-ANALOG CONVERTER 


O PARALLEL DATA IN 
OSERIAL DATA IN 


FULL-SCALE ADJUST 


DATA REGISTER 


O ANALOG DATA OUTPUT 


OPERATIONAL AMPLIFIER 


PROGRAMMER 


AND RESET 
DATA REGISTER O PARALLEL DATA OUT 


COMPARATOR DECISION 


O START /STOP CONVERSION 
CLOCK . 


COMPARATOR 


as: 


BUFFER AMPLIFIER 


O ANALOG DATA INPUT 


DEFINITION OF TERMS 


FULL SCALE OUTPUT CURRENT — The output current for all bits turned on. 
ZERO SCALE OUTPUT CURRENT — The output current for all bits turned off. 


ABSOLUTE ERROR — The worst-case deviation from a straight line drawn through zero and the 25°C value of the full-scale output current. 
POWER SUPPLY REJECTION — The ratio of the percentage change in full-scale output current to the percentage change in supply voltage producing it. 
OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the output at virtual ground and all bits turned on. 


SWITCHING SPEED — The time required to turn on the least significant bit. 
LOGIC INPUT HIGH VOLTAGE — The minimum voltage allowed at a bit control gate to hold the bit off. 
LOGIC INPUT LOW VOLTAGE — The maximum voltage allowed at a bit control gate to hold the bit on. 


POWER CONSUMPTION — The DC power required to operate the device; the power will vary with logic condition, but is specified as a maximum for 


the entire range of signal conditions. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS A722B 


SCHEMATIC DIAGRAM 


BIT CONTROL LOGIC INPUTS 
FREQUENCY COMPENSATION yt Gy 0) &3 Gy - G5 Gs G7 Gg Gg G19 
149 120 19 109 gO 89 71¢ 69 59 4 . 39 29 


ae 


023% Rg 
6.2¥ 3.8kQ 


\/ 


ay ey 
\/ 


Qo5 
: Dy 


413 b15 416 417 418 419 420 421 422 423 4 24 
Rey Reo Re Reg Res Reg Rey Reg Rg Reig 
OUTPUTS TO RESISTOR ARRAY 
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wA723 
PRECISION VOLTAGE REGULATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


e POSITIVE OR NEGATIVE SUPPLY OPERATION 


e SERIES, SHUNT, SWITCHING OR FLOATING OPERATION _ PHYSICAL DIMENSIONS 
© .01% LINE AND LOAD REGULATION 
© OUTPUT VOLTAGE ADJUSTABLE FROM 2 TO 37 VOLTS 370 oy, 


e OUTPUT CURRENT TO 150 mA WITHOUT EXTERNAL PASS TRANSISTOR | 335 pia, 


.305 


GENERAL DESCRIPTION — The «A723 is a monolithic voltage regulator constructed on a single silicon chip 
using the Fairchild Planar* epitaxial process. The device consists of a temperature compensated reference 
amplifier, error amplifier, power series pass transistor and current limit circuitry. Additional NPN or PNP. 
pass elements may be used when output currents exceeding 150 mA are required. Provisions are made for SEATING | 

adjustable current limiting and remote shutdown. In addition to the above, the device features low standby deals 10 LEADS > 
current drain, low temperature drift and high ripple rejection. The uA723 is intended for use with positive ‘016 OA: 

or negative supplies as a series, shunt, switching or floating regulator. Applications include laboratory power 
supplies, isolation regulators for low level data amplifiers, logic card regulators, small instrument power 


supplies, airborne systems and other power supplies for digital and linear circuits. 


ABSOLUTE MAXIMUM RATINGS 


Pulse Voltage from V* to V~ (50 msec) 50 V 
Continuous Voltage from V* to V~ : 40V 
Input-Output Voltage Differential ) : 40V 
Current from V, 25 mA 
Current from Veer 15 mA | 
Internal Power Dissipation Metal Can (Note 1) 800 mW NOTES: All dimensions in inches 

DIP (Note 1) 900 mW Leads are gold-plated Kovar 
Operating Temperature Range —55°C to +125°C Package weight is 1.32 grams 
Storage Temperature Range —65°C to +150°C 
Lead Temperature (Soldering, 60 sec.) 300°C ORDER CARTON. Meni i eoate 


EQUIVALENT CIRCUIT CONNECTION DIAGRAMS TYPICAL DUAL IN-LINE PACKAGE 
| TOP VIEWS 
CURRENT 


CURRENT FREQUENCY 
SENSE COMPENSATION 


FREQUENCY 
COMPENSATION 


NPUT 
TEMPERATURE ooh OTE 1-378 Nom —| 
COMENER "c 015 MIN 


SERIES PASS 
TRANSISTOR 


REFERENCE | CURRENT CURRENT LIMIT EE 
AMPLIFIER LIMIT ° © SENSE | COMPENSATION 


ERROR CURRENT CURRENT SENSE y+ 
AMPLIFIER LIMITER INVERTING INPUT | 'e 


NON-INVERTING INPUT Vout 


VREF V7 : NOTES: All dimensions in inches 
~ Leads are intended for insertion 
y= NC in hole rows, .300 centers 


Note: On metal can, pin 5 is connected to case ORDER PART NO. U6A7723393 


Notes on Page 2. *Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS A723 __ | 


ELECTRICAL CHARACTERISTICS (Note 2) 


PARAMETER (see definitions) CONDITIONS 
Line Regulation Viv = 12Vto Vay = 15V ol 0.1 % Vour 
Vin = 12 Vto Viy = 40V 02 0.2 % Vour 
—55°C ST, < +125°C, Viy = 12Vto Vy = 15V | 0.3 % Vou; 
Load Regulation | = 1mAtol, = 50mA | 03 0.15 % Vour 
—55°C <T, < +125°C, |, = 1mAtol, =50mA 0.6 % Vout 
Ripple Rejection a f= 50 Hz to 10 kHy, Cece = 0 74 dB 
f = 50 Hz to 10 kHz, Cece = 5 uF 86 dB 
| Average Temperature Coefficient —55°C <T, <.+125°C . .002 .015 %/°C 
of Output Voltage © 
Short Circuit Current Limit Reo = 102, Voyy = 0 | 6 mA 
Reference Voltage — , | | 6.95 715 7.39 V 
Output Noise Voltage BW = 100 Hz to 10 kHz, Cp-- =0 ; 20 | LN ns 
| BW = 100 Hz to 10 kHz, Cece = 5 uF | | 2.5 | toms 
Long Term Stability | | | 0.1 | %/1000 hrs | 
Standby Current Drain | =0, Vy =30V 23 3.5 mA 
Input Voltage Range 9.5 | ‘40 V 
Output Voltage Range 2.0 37 V 


Input-Output Voltage Differential 3.0 38 V 


DEFINITION OF TERMS 


LINE REGULATION — The percentage change in output voltage for a specified change in input voltage. 

LOAD REGULATION — The percentage change in output voltage for a specified change in load current. 

RIPPLE REJECTION — The ratio of the peak to peak input ripple voltage to the peak to peak output ripple voltage. 

AVERAGE TEMPERATURE COEFFICIENT OF OUTPUT VOLTAGE — The percentage change in output voltage for a specified change in ambient temperature. 
| SHORT CIRCUIT CURRENT LIMIT —The output current of the regulator with the output shorted to the negative supply. 

REFERENCE VOLTAGE — The output. of the reference amplifier measured with respect to the negative supply. . 

OUTPUT NOISE VOLTAGE — The rms output noise voltage with constant load and no input ripple. 

STANDBY CURRENT DRAIN — The supply current drawn by the regulator with no output load and no reference voltage load. 

INPUT VOLTAGE RANGE — The range of supply voltage over which the regulator will operate. 

OUTPUT VOLTAGE RANGE — The range of output voltage over which the regulator will operate. 

INPUT-OUTPUT VOLTAGE DIFFERENTIAL — The range of voltage difference between the supply voltage and the regulated output voltae over which the 

regulator will operate. 


SENSE VOLTAGE — The voltage between current sense and current limit terminals necessary to cause current limiting. 
TRANSIENT RESPONSE — The closed-loop step function response of the regulator under small-signal conditions. 


NOTES: 

(1) Derate metal can package at 6.8 mW/°C and dual-in-line package at 9 mW/°C for operation at ambient bseinaratutes above 25°C. 

(2) Unless otherwise specified,. TA= 25°C, ViIN=V+t=Vc=12V, V~- =—0, Vou =5 V, IL =1 mA, Rsc=0, C: = 100 pF, Crer =O and divider impedance as seen by 
error amplifier < 10 KQ connected as shown in Fig. 1. 

(3) Li is 40 turns of #420 enameled copper wire wound on Ferroxcube P36/22-3B7 pot core or equivalent with 0.009” air gap. 

(4) Figures in parentheses may be used if Ri/Rz divider is placed on opposite of error amp. 

(5) Replace Ri/R2 in figures with divider shown in figure 13. 

(6) V+ must be connected to a +3 V or greater supply. 
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a FAIRCHILD LINEAR INTEGRATED CIRCUITS A723 | 


TYPICAL PERFORMANCE CURVES 


MAXIMUM LOAD CURRENT 
__AS A FUNCTION OF 
INPUT-OUTPUT VOLTAGE 

DIFFERENTIAL 


LOAD REGULATION 
CHARACTERISTICS WITHOUT 
CURRENT LIMITING 


7 pf} Tmax ce We ae eet olpet 
al nome ere a 
160 (No heat sink) 0 = 
=Taan RSS a 
CCC EEEL S ist 
< 120 270.05 ——] 
= FALL ET TT tT Z ie 
Se et le ah ed 5 es Ea 
=" 80 2 -0.1 | 
eS a eae ae Bed 
Aim oe ile S 
= Rcc 0 Mal 
GqUUNUED IRONS uumanes eoeieeer -0.2 
or 10 ao 30 40 50 ¢ a ee m 
yy Vout) = ¥ OUTPUT CURRENT - mA 
LOAD REGULATION 
CHARACTERISTICS CURRENT LIMITING 
WITH CURRENT LIMITING CHARACTERISTICS 
me os Se 
Pe ae a as 
0 gee Nea TEN 
2 2 0.8 i a He 
= -0.1 3 ro ie 
3 5 a oe oe 
3 ae i ee 
3 J ae 
0.3 me Roe ae 
Sake Eee 
jaelal a i a a 
. O° 20 40 60 80 100 


OUTPUT VOLTAGE DEVIATION - mV 
t 


OUTPUT CURRENT - mA OUTPUT CURRENT - mA © 


LOAD REGULATION AS A 
FUNCTION OF INPUT-OUTPUT 
VOLTAGE DIFFERENTIAL 


LINE REGULATION AS A 
FUNCTION OF INPUT-OUTPUT 
VOLTAGE DIFFERENTIAL 


Qo 
. 


ad 


5 5 25 35 45 


LOAD TRANSIENT 
RESPONSE 


|| | from cunsenr} ||| 
| pt AEE 


LINE TRANSIENT 
RESPONSE 


oo 
So 


4.0 


r ° 
INPUT VOLTAGE DEVIATION - VOLTS 


-20 


OUTPUT VOLTAGE DEVIATION - mV 


fom] 
w 
Oo 


: 6, 
5 15 25 35 4 
TIME - us 
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LOAD DEVIATION - mA 


LOAD REGULATION 
CHARACTERISTICS WITH 
CURRENT LIMITING 


a 
gi Pls 
el 
a 
is 


Rec * 109 


t 
oOo 
. 
_ 


ae 
Sa eey (cs 
=CEECCHAE 
Ea el saa ey 


om] 
e 

_ 
w 


s 
— 
fies = 
=e 
ie 
a 
a 


Ss 


5 10 15 20 25 30 
OUTPUT CURRENT - mA 


CURRENT LIMITING 
CHARACTERISTICS AS A 
FUNCTION OF JUNCTION 

TEMPERATURE 


CURRENT LIMIT SENSE VOLTAGE - V 


“30 0 +50 +100 +150 
JUNCTION TEMPERATURE - °C 


STANDBY CURRENT DRAIN 
AS A FUNCTION OF 
INPUT VOLTAGE 


5.0 
ae ae ie Vout * VRer 
Foe ae 


9 tin ee 

OO 
Fascaee 

Baer aene 


STANDBY CURRENT - mA 
N 


INPUT VOLTAGE - V 


OUTPUT IMPEDANCE AS A 
FUNCTION OF FREQUENCY | 


+5V Sl 
Bees Die 
Ta = +25°C 
1) =50mA 


OUTPUT IMPEDANCE - 2 


FREQUENCY - Hz 


LIMITING CURRENT - mA 


| FAIRCHILD LINEAR INTEGRATED CIRCUITS A723 


POSITIVE 
OUTPUT VOLTAGE 


1,5, 6,9, | 4.12 
12 (4) 

1, 5, 6, 9, 
12 (4) 

1, 5, 6, 9, 
12 (4) 

1, 5, 6, 9, 
12 (4) 

2, 4, (5, 6, 
12, 9) 

2, 4, (5, 6, 
9, 12) 

2, 4, (5, 6, 
9,12) 

2, 4, (5, 6, 
9, 12) 

7 

7 


+3.0 


+3.6 3.57 


+5.0 2.15 


+6.0 1.15 


+9.0 1.87 


+12 4.87 


+15 7.87 


Outputs from +2 to +7 volts 
[Figures 1, 5, 6, 9, 12, (4)] 
R, 
R, +R, 


Vout = [Vrer X 


Outputs from +7 to +37 volts 
[Figures 2, 4, (5, 6, 9, 12)] 

R, +R, 
Ry 


Your = [Veep X ] 


APPLICABLE | FIXED OUTPUT 
FIGURES +5% 


ae eee ee ee ee re ea ee 


21.0 


TABLE |! 


OUTPUT ADJUSTABLE 
+10% (Note 5) 


3.01 1.8 0.5 +100 


3.65 +250 
4.99 
6.04 
7.15 —12 
7.15 —15 
7.15 


7.15 


TABLE I! 


—6 (note 6) 


RESISTOR VALUES (k2) FOR STANDARD OUTPUT VOLTAGES 


NEGATIVE 
OUTPUT VOLTAGE 


5% OUTPUT 
ADJUSTABLE +10% 


APPLICABLE | FIXED OUTPUT 
FIGURES +5% 


7 : 102 10 91 


255 10 
2.43 0.5 
9.36 0.5 
8.45 0.5 
11.5 0.5 
24.3 0.5 
41.2 10 


10 
10 


FORMULAE FOR INTERMEDIATE OUTPUT VOLTAGES 


Outputs from +4 to +250 volts 


[Figure 7] 


V R,—R 
Vour = [ a a 1 
I 


Outputs from —6 to —250 volts 
[Figures 3, 8, 10] 
R, +R, 


x 
R, 


V 
Vour =I a ]; R; 


a Figure 1 
BASIC LOW VOLTAGE REGULATOR 
(Vout =2to7 Volts) 


Ri Re 
Ri--R2 


for minimum temperature drift. 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 


Regulated Output Voltage 5V 
Line Regulation (AVin = 3 V) 0.5 mV 
Load Regulation (AlL—=50 mA) 1.5 mV 


Note: R3 = 


Current Limiting 


i _ Vsense 
i= 


]; R, =R, | sc 


Foldback Current Limiting 


| Vour Rs Vsense (R; + Ry) 
=R 4 sc ‘4 sc *4 
; =F VseNSE R, +R, 
SHORT CKT R R, 
sc ; 


Figure 2 


BASIC HIGH VOLTAGE REGULATOR 
(Vout = 7 to 37 Volts) 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 


Regulated Output Voltage 15 V 
Line Regulation (AVin = 3 V) 1.5 mV 
Load Regulation (AlL—=50 mA) 4.5 mV 


Ri_Re for minimum temperature drift. 


Ri+-R2 


R3 may be eliminated for minimum component count. 
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Figure 3 
NEGATIVE VOLTAGE REGULATOR 


Vin 


2N5001 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 


Regulated Output Voltage —15V 
Line Regulation (AVIN=3V) I1mvV 
Load Regulation (Al. = 100 mA) 2 mV 


Figure 5 


POSITIVE VOLTAGE REGULATOR 
(External PNP Pass Transistor) 


Vin 


Ty 
2N5001 


Rsc 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 

Regulated Output Voltage +5V 
Line Regulation (AVIN =3V) 0.5 mV 
Load Regulation (Al_ = 1 A) 5 mV 


Figure 4 


POSITIVE VOLTAGE REGULATOR 
(External NPN Pass Transistor) 


VIN 


Ty 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 


Regulated Output Voltage +15V 
Line Regulation (AVin =3V) 1.5 mV 
Load Regulation (Al, = 1 A) 15 mV 


Figure 6 
FOLDBACK CURRENT LIMITING 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 


Regulated Output Voltage +5V 
Line Regulation (AVin = 3 V) 0.5 mV 
Load Regulation (Al. = 10 mA) 1 mV 


Current Limit Knee 20 mA 
Figure 7 Figure 8 
POSITIVE FLOATING REGULATOR NEGATIVE FLOATING REGULATOR 


Vin 


Veer = Vout 


pA723 


Dy 36V < 
IN1364 | Rs 12 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 


Regulated Output Voltage +50 V 
Line Regulation (AVin = 20 V) 15 mV 


- Load Regulation (Al. = 50 mA) 20 mV 
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_ REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 


Regulated Output Voltage —100V 
Line Regulation (AVin = 20 V) 30 mV 
_Load Regulation (AlL=100 mA) 20 mV 


FAIRCHILD LINEAR INTEGRATED CIRCUITS A723 


Figure 10 
NEGATIVE SWITCHING REGULATOR 
Vin 


Figure 9 
POSITIVE SWITCHING REGULATOR 


Vin 


T9 
2N4116 


T2 
2N5153 
1N2071 


iN2071 


REGULATED a ly 
OUTPUT 1.2mH 
_ REGULATED 
Co 100uF OUTPUT 
Cy Cy 100uF 
al 
= coe = TYPICAL PERFORMANCE . TYPICAL PERFORMANCE 
Regulated Output Voltage +5V Regulated Output Voltage —15V 
Line Regulation (AVin = 30V) 10 mV ; Line Regulation (AViNn== 20V) 8mV 
Note 3 Load Regulation (Al = 2 A) 80 mV Note 3 Load Regulation (Alt = 2 A) 6 mV 
Figure 11 Figure 12 
REMOTE SHUTDOWN REGULATOR WITH SHUNT REGULATOR 
CURRENT LIMITING 
Vin 
REGULATED 
Veer Vout aire OUTPUT 
CCSL 
O LOGIC INPUT 
TYPICAL PERFORMANCE TYPICAL PERFORMANCE 
Note: Current limit transistor may be Regulated Output Voltage +5 V Regulated Output Voltage +5V 
‘used for shutdown if current Line Regulation (AViN = 3 V) 0.5 mV Line Regulation (AVin = 10 V) 0.5 mV 
limiting is not required. Load Regulation (AlL=50 mA) 1.5 mV Load Regulation (Al, = 100 mA) 1.5 mV 
P V 
Figure 13 SCHEMATIC DIAGRAM y 
OUTPUT VOLTAGE 
ADJUST 
O14 
O15 
Ry Rio 
15KQ O Vout 
P; 2<a——o 
R2 ——_—_—_——————O COMPENSATION 
CURRENT 
0 LIMIT 
CURRENT 
“© SENSE 


J | 
Vref §NON-INVERTING V—- INVERTING 
INPUT INPUT 


6-93 


WA723C 


PRECISION VOLTAGE REGULATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


e POSITIVE OR NEGATIVE SUPPLY OPERATION 

e SERIES, SHUNT, SWITCHING OR FLOATING OPERATION 

e .01% LINE AND LOAD REGULATION 

¢ OUTPUT VOLTAGE ADJUSTABLE FROM 2 TO 37 VOLTS 

e QUTPUT CURRENT TO 150 mA WITHOUT EXTERNAL PASS TRANSISTOR 


GENERAL DESCRIPTION — The “A723C is a monolithic voltage regulator constructed on a-single silicon chip 
using the Fairchild Planar* epitaxial process. The device consists of a temperature compensated reference 
amplifier, error amplifier, power series pass transistor and current limit circuitry. Additional NPN or PNP 
pass elements may be used when output currents exceeding 150 mA are required. Provisions are made for 
adjustable current limiting and remote shutdown. In addition to the above, the device features low standby 
current drain, low temperature drift and high ripple rejection. The wA723C is intended for use with positive 
or negative supplies as a series, shunt, switching or floating regulator. Applications include laboratory power 
supplies, isolation regulators for low level data amplifiers, logic card regulators, small instrument power 
supplies, airborne systems and other power supplies for digital and linear circuits. For full temperature 
range operation (—55°C to +125°C), see uA723 data sheet. 

ABSOLUTE MAXIMUM RATINGS 


Voltage from V* to V~ 40V 
Input-Output Voltage Differential 40V 
Maximum Output Current - 150 mA 
Current from V, 25 mA 
Current from Voce 15 mA 
Internal Power Dissipation—Metal Can (Note 1) 800 mW 
Internal Power Dissipation—DIP (Note 1) 900 mW 
Operating Temperature Range 0°C to +70°C 
Storage Temperature Range —65°C to +150°C 
Lead Temperature (Soldering, 60 second time limit) 300°C 


EQUIVALENT CIRCUIT CONNECTION DIAGRAMS 
TOP VIEWS 
CURRENT 


CURRENT FREQUENCY 


SENSE © COMPENSATION 


FREQUENCY 
COMPENSATION 
© 


TEMPERATURE 
COMPENSATED Ve 
ZENER 


SERIES PASS 
TRANSISTOR 


VOLTAGE 
REFERENCE CURRENT CURRENT LIMIT i 


AMPLIFIER i: LIMIT ° SENSE COMPENSATION 


y-— 
cmon cuRREN CURRENT SENSE 1a ve 
SPP LIEIER: | DMTTER INVERTING INPUT Ve 


NON-INVERTING INPUT Vout 
VREF V7 
v- . NC 


Note: On metal can, pin 5 is connected to case 


Notes on Page 2. 
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6-94 


PHYSICAL DIMENSIONS 


370 oa, 


335 fs 
lhe 335 
| 305 DIA. 


.040 
MAX. 
Rees 


seating | 


PLANE 
10 LEADS > 


oe O10 


.230 TYP. 
115 TYP. 


NOTES: All dimensions in inches 
Leads are gold-plated Kovar — 
Package weight is 1.32 grams 


ORDER PART NO. U5R7723393 


TYPICAL DUAL IN-LINE PACKAGE 


.310 
aay 
(ECR Heat WS 
- 
— 
oo NOTE 378 NOM | 


015 MIN 


NOTES: All dimensions in inches 
Leads are intended for insertion 
in hole rows, .300 centers 


ORDER PART NO. U6A7723393 


*Planar is a patented Fairchild process. 


—-AIR CHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


ELECTRICAL CHARACTERISTICS (Note 2) 


PARAMETER (see definitions) CONDITIONS 
| Line Regulation Viy = 12VtoV,, = 15V 01 0.1 % Vour 
Vin = 12V to Vij = 40V 0.1 0.5 % Vout 
0°C <T, < 70°C, Vi, =12VtoVy = 15V 0.3 % Vout 
Load Regulation 1, = 1 mAtol, = 50 mA .03 0.2 % Vout 
0°C <T, < 70°C, |, =1mAtol, =50mA 0.6 % Vout 
| Ripple Rejection | f = 50 Hzto 10 kHz, Cpe = 0 74 | dB 
| f = 50Hzto 10 kHz, Copp =SpuF 86 dB 
Average Temperature Coefficient oc <T, < 70°C | .003 015 %/°C 
of Output Voltage 
Short Circuit Current Limit Rog = 102, Voy; = 0 a 65 | mA 
Reference Voltage | 6.80 7.15 7.50 v 
Output Noise Voltage BW = 100 Hz to 10 kHz, C,-- = 0 . 20 | UN ems 
| BW = 100 Hz to 10 kHz, Carp = 5 uF 2.5 LV ne 
Long Term Stability rn % /1000 hrs 
Standby Current Drain I = 0, Vj, = 30V | 2.3 4.0 mA 
| Input Voltage Range 9.5 40 V 
Output Voltage Range | 2.0 37 V 


Input-Output Voltage Differential 3.0 38 V 


DEFINITION OF TERMS 


| LINE REGULATION — The percentage change in output voltage for a specified change in input voltage. 

LOAD REGULATION — The percentage change in output voltage for a specified change in load current. _ 

RIPPLE REJECTION — The ratio of the peak to peak input ripple voltage to the peak to peak output ripple voltage. 

AVERAGE TEMPERATURE COEFFICIENT OF OUTPUT VOLTAGE — The percentage change in output voltage for a specified change in ambient temperature. 
SHORT CIRCUIT CURRENT LIMIT — The output current of the regulator with the output shorted to the negative supply. | 
REFERENCE VOLTAGE — The output of the reference amplifier measured with respect to the negative supply. 

OUTPUT NOISE VOLTAGE — The rms output noise voltage with constant load and no input ripple. 

STANDBY CURRENT DRAIN —The supply current drawn by the regulator with no output load and no reference voltage load. 

INPUT VOLTAGE RANGE — The range of supply voltage over which the regulator will operate. 
| OUTPUT VOLTAGE RANGE — The range of output voltage over which the regulator will operate. 
INPUT-OUTPUT VOLTAGE DIFFERENTIAL — The range of mene difference between the supply voltage and the regulated output voltage over which the 

regulator will operate. 


SENSE VOLTAGE — The voltage between current sense and current limit terminals necessary to cause current limiting. 
TRANSIENT RESPONSE — The closed-loop step function response of the regulator under small-signal conditions. 


NOTES: 

(1) Derate metal can package at 6.8 mW/°C and dual in-line package at 9 mW/°C for operation at ambient temperatures above 25°C. 

(2) Unless otherwise specified, TaA= 25°C, Vin=Vt=Vc=12V, V- =O, Vout = = 5 V, I. =1 mA, Rsc = 0, Ci: = 100 pF, Cree =0, divider impedance as seen by 
error amplifier < 10 kQ, and connected as shown in Figure 1. 

(3) For metal can applications where Vz is required, an external 6.2 zener should be connected in series with Vout. 

(4) Figures in parentheses may be used if Ri/R2 divider is placed on opposite side of error amp. 

(5) Replace R:/R2 in figures with divider shown in figure 13. 

(6) V+ must be connected to a +3 V or greater supply. 

(7) Li is 40 turns of #20 enameled copper wire wound on Ferroxcube P36/22-3B7 pot core or equivalent with 0.009” air gap. 
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MAXIMUM LOAD CURRENT 
AS A FUNCTION OF 
INPUT-OUTPUT VOLTAGE 
DIFFERENTIAL 


TT Tea 
PT i 


Co 


a 
a 


Vin = Your! - ¥ 


LOAD REGULATION 
CHARACTERISTICS 
WITH CURRENT LIMITING 


QUTPUT CURRENT - mA 


LINE REGULATION AS A 
FUNCTION OF INPUT-OUTPUT 
VOLTAGE DIFFERENTIAL 


Min Your! = ¥ 


LINE TRANSIENT 
ESPONSE 


OUTPUT VOLTAGE DEVIATION - mV 


INPUT VOLTAGE DEVIATION - VOLTS 


MAXIMUM LOAD CURRENT 
AS A FUNCTION OF 
INPUT-OUTPUT VOLTAGE 
DIFFERENTIAL 


PT ft [tan 25% 
= Rry * IYPciw 


PstanpBy ~ 60 mW 
DIP PACKAGE 


(NO HEAT SINK) 


200 


eae ae 

Fisseseee 
ister 
atts s 
EUTEEE 


TA/LT? 


in = Your! ~ Y 


CURRENT LIMITING 
CHARACTERISTICS 


RELATIVE OUTPUT VOLTAGE 
f—] 
oa 


al 

me 

i 

Ey 

Es 
0.2 


Vint Hey 
Vout * +5V 
20 


0 40 60 80 100 
OUTPUT CURRENT - mA 


LOAD REGULATION AS A 
FUNCTION OF INPUT-OUTPUT 
VOLTAGE DIFFERENTIAL 


= 


“in Your) - ¥ 


LOAD TRANSIENT 
RESPONSE 


| [| [eon curnenr| | |_| 
Sioa eee 
AEE 
wat OUTPUT VOLTAGE ie 


co 
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Oo 


4.0 


OUTPUT VOLTAGE DEVIATION - mV 


| fe 
ERE R eae ein: 
oe oe eee 


LOAD DEVIATION - mA 


LOAD REGULATION 
CHARACTERISTICS WITHOUT 
CURRENT LIMITING 


REGULATION - % Vout 


OUTPUT CURRENT ~ mA 


CURRENT LIMITING 
CHARACTERISTICS AS A 
FUNCTION OF JUNCTION 

TEMPERATURE 


CURRENT LIMIT SENSE VOLTAGE - V 


-50 0 +50 +100 +150 
JUNCTION TEMPERATURE - °C 


STANDBY CURRENT DRAIN 
AS A FUNCTION OF 
INPUT VOLTAGE 


eee ees 
eee ed 


te eee 


Vout * Vrer 
I =9 


STANDBY CURRENT - mA 


INPUT VOLTAGE - V 


OUTPUT IMPEDANCE AS A 
FUNCTION OF FREQUENCY 
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+3.0 | 1,5, 6,9, | 4.12 
| 12 (4) 
1, 5, 6, 9, 
12 (4) 
1, 5, 6, 9, 
12 (4) 
1, 5, 6, 9, 
12 (4) 
2, 4, (5, 6, 
12, 9) 
2, 4, (5, 6, 
12) 
4, (9, 
12) 


4, (5, 


» 12) 


+3.6 3.57 


+5.0 2.15 


+6.0 1.15 


+9.0 1.87 


+12 4.87 


+15 7.87 


+28 


+45 
+75 


[Figures 1, 5, 6, 9, 12, (4)] 
ae 
R, +R, 


Vour = rer X ] 


Outputs from +7 to +37 volts 
[Figures 2, 4, (5, 6, 9, 12)] 


R, +R, 


2 


Vout = Weer X ] 


Figure 1 


BASIC LOW VOLTAGE REGULATOR 
(Vou = 2 to 7 Volts) 


.p. _ RR 
Note: R3 = Ritz 


R3 may be eliminated for minimum component count. 


TABLE | 


RESISTOR VALUES (kQ2) FOR STANDARD OUTPUT VOLTAGES 


| POSITIVE APPLICABLE | FIXED OUTPUT 
OUTPUT VOLTAGE |} FIGURES 


+5% 


GRC DD FP Ke ee 
: 7 


9% OUTPUT 
ADJUSTABLE + 10% 


OUTPUT ADJUSTABLE NEGATIVE (=| APPLICABLE | FIXED OUTPUT 


+10% (Note 5) OUTPUT VOLTAGE | FIGURES +£5% 


1.2 +100 102 10 
4250 | 255 10 
—6 (note 6) 2.43 ; 0.5 


59.36 0.5 


8.45 : 0.5 


11.5 0.5 
24.3 : 0.5 
41.2 10 


10 
10 


TABLE il 
FORMULAE FOR INTERMEDIATE OUTPUT VOLTAGES 


Outputs from +4 to +250 volts 
[Figure 7] 


Current Limiting 


_ Vsense 
Wit ge 


V R,—R 
REF 2 14; R,=R, | sc 


Vour =I igs R 


Outputs from —6 to —250 volts Foldback Current Limiting 


ia ser, KNEE = [ Vour R3 Veense (R; + R,) ] 
Vout cies [ = R, ~ R, ] R, sb R, R.. R, R.. R, 
I 


VsENSE | R, +R 
Isuort cxt = a x—— 
sc 


Figure 2 


BASIC HIGH VOLTAGE REGULATOR 
(Vout = 7 to 37 Voits) 


_ REGULATED 
OUTPUT 


REGULATED 
OUTPUT 


C; 100pF 


TYPICAL PERFORMANCE 
Regulated Output Voltage 15 V 
Line Regulation (AVin =3V) 1.5 mV 
Load Regulation (AlL=50 mA) 4.5 mV 


TYPICAL PERFORMANCE 
Regulated Output Voltage . 5V 
Line Regulation (AVin=3V) 0.5 mV 
Load Regulation (Al.=50 mA) 1.5 mV 
Ri 


-. for minimum temperature drift. Note: R3 = R, “ for minimum temperature drift. 


R3 may be eliminated for minimum component count. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS A723C 


Figure 3 
NEGATIVE VOLTAGE REGULATOR 


Vin 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 


Figure 4 


POSITIVE VOLTAGE REGULATOR 
(External NPN Pass Transistor) 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 


Regulated Output Voltage —15 V Regulated Output Voltage +15 V 

Line Regulation (AVIN==3V) ImvV Line Regulation (AVin=3V) 1.5 mV 

Note 3 Load Regulation (Al. = 100 mA) 2 mV Load Regulation (Al, = 1 A) 15 mV 
Figure 5 Figure 6 


POSITIVE VOLTAGE REGULATOR 
(External PNP Pass Transistor) 


Vin 


Vz 


wA723C 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 


Regulated Output Voltage +5 V 
Line Regulation (AVin=3V) 0.5 mV 


FOLDBACK CURRENT LIMITING 


Vin 
Your | 
Vz 


Vt 


REGULATED 


VREF OUTPUT 


pA723C 


TYPICAL PERFORMANCE 


Regulated Output Voltage +5 V 
Line Regulation (AVin=3V) 0.5 mV 
Load Regulation (Al. = 10mA) 1mV 


Load Regulation (Al. == 1 A) 5 mV Current Limit Knee 20 mA 
Figure 7 Figure 8 
POSITIVE FLOATING REGULATOR NEGATIVE FLOATING REGULATOR 


Vin 


T,2N2580 


Dy 36V 
1N1364 


_ REGULATED 
~ QUTPUT 


TYPICAL PERFORMANCE 


Regulated Output Voltage +50 V 
Line Regulation (AViN = 20 VY) 15 mV 


Note 3 Load Regulation (AlL = 50 mA) 20 mV 


VIN 


2N5287 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 
Regulated Output Voltage —100V 
Line Regulation (AVin = 20 V) 30 mV 
Note 3 Load Regulation (AlL—=100 mA) 20 mV 


FAIRCHILD LINEAR INTEGRATED CIRCUITS »A723C 


| Figure 9 
POSITIVE SWITCHING REGULATOR 


Vin 


REGULATED 
OUTPUT 


Co 100uF 


TYPICAL PERFORMANCE 


Regulated Output Voltage +5 V 

Line Regulation (AVin = 30 V) 10 mV 

Note 7 Load Regulation (Al_L = 2 A) 80 mV 
Figure 11 


REMOTE SHUTDOWN REGULATOR WITH 
CURRENT LIMITING 


Vin 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 


Note: Current limit transistor may be 
used for shutdown if current 
limiting is not required. 


Figure 13 
OUTPUT VOLTAGE 
ADJUST 


6.2V 


Ro 


Regulated Output Voltage +5 V 
Line Regulation (AViN =3V) 0.5 mV 
Load Regulation (AlL=50 mA) 1.5 mV 


| Eat i 
ras an ie 


Figure 10 
NEGATIVE SWITCHING REGULATOR 


VIN 


T9 
2N4116 


1N2071 


1.2mH 


REGULATED 
OUTPUT 


it 100uF 


TYPICAL PERFORMANCE 


Ry 


Regulated Output Voltage —15V 

Note 3 Line Regulation (AVIN=20V) 8mvV 

Note 7 Load Regulation (Alt = 2 A) 6 mV 
Figure 12 


SHUNT REGULATOR 


Vin 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 


Regulated Output Voltage +5V 

Line Regulation (AVin = 10V) 0.5 mV 

Note 3 Load Regulation (AlL=100 mA) 1.5 mV 
V+ Vo 
SCHEMATIC DIAGRAM O ° 


Qiq 
O15 
Ri2 : 
15KQ Y "OUT 
| AID; 6.20 
OV7 
Q O COMPENSATION 


13 

0 CURRENT 
: 16 O LIMIT 

9 " CURRENT 
3002 150Q O SENSE 


O @ O ® 
Veer NON-INVERTING V-— = INVERTING 
INPUT INPUT 
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uwA726 
TEMPERATURE-CONTROLLED DIFFERENTIAL PAIR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The A726 is a monolithic transistor pair in a high thermal-resistance package, held at a con- 
stant temperature by active temperature regulator circuitry. The transistor pair displays the excellent matching, close 
thermal coupling, and fast thermal response inherent in monolithic construction. The high gain and low standby dissipa- 
tion of the regulator circuit permits tight temperature control over a wide range of ambient temperatures. It is intended -370 
for use as an input stage in very-low-drift dc amplifiers, replacing complex chopper-stabilized amplifiers; it is also | 
useful as the nonlinear element in logarithmic amplifiers and multipliers where the highly predictable exponential rela- 
tion between emitter-base voltage and collector current is employed. me device is constructed on a single silicon chip 
using the Fairchild Pianar * process. 


PHYSICAL DIMENSIONS 


ABSOLUTE MAXIMUM RATINGS | . 10 LEADS 040 
Operating Temperature Range —55°C to +125°C Ore DIA AANA 500 MIN. 
Storage Temperature Range — 65°C to + 150°C | 
Lead Temperature (Soldering 60 seconds) 300°C 
Supply Voltage | +18V 


MAXIMUM RATINGS FOR EACH TRANSISTOR 


Maximum collector-to-substrate voltage 40V 
BV cso 40V 
LVceo [Note 1] 30V 
BVeB0 5V 
Collector Current 5 mA 


NOTES: All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.32 grams 


ORDER PART NO. U5J772631X 


SCHEMATIC DIAGRAM CONNECTION DIAGRAM 


TEMP ADJ 
e 


TOP VIEW 


Note 1: Measured at 1 mA collector current. * Planar is a patented Fairchild process. 


SEMICONDUCTOR 
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os i FAIRCHILD LINEAR INTEGRATED CIRCUITS A726 


ELECTRICAL CHARACTERISTICS (—55°C < Ta < +125°C, Vs = +15 V, Raa; = 62 kO unless otherwise specified) 


PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 
Input Offset Voltage 10 vA <|le < 100 yA 1.0 2.5 mV 
Vee = 5 V,Rs < 500 
Input Offset Current le = 10 vA, Vee = 5 V 10 50 nA 
Input Offset Current lc = 100 pA, Vee = 5V 50 200 nA 
Average Input Bias Current lc = 10 vA, Vee = 5 V 50 150 nA 
Average Input Bias Current lc = 100 pA, Vee = 5 V 250 500 nA 
Offset Voltage Change lc = 10 pA, 5V < Vee < 25V,Rs < 100 ko 03 6.0 mV 
Offset Voltage Change lc = 100 uA, 5V < Vee < 25V,Rs < 10ka 0.3 6.0 mV 
Input Offset Voltage Drift 10 pA < Ic < 100 pA, Vee = 5V, 0.2 1.0 uN/°C 
Rs < 500, +25°C < Ta < +125°C 
Input Offset Voltage Drift 10uA < Ie < 100 pA, Vee = 5 V, 0.2 1.0 uN/°C 
Rs < 500, —55°C < Ta < 425°C 
Input Offset Current Drift lc = 10 yA, Vee = 5 V 10 pA/°C 
Input Offset Current Drift le = 100 uA, Vor = 5V 30 pA/°C 
Supply Voltage Rejection Ratio 10uA < Ie <100 vA, Rs < 509, 25 UNIV 
Low-Frequency Noise lc = 10 vA, Vee = 5V, Rs < 500 4.0 uV pp 
BW = .001 Hz to 0.1 Hz 
Broadband Noise lc = 10 pA, Vee = 5 V, Rs < 500 10 LN pp 
| BW = 0.1 Hz to 10 kHz 
Long-term Drift 10 wA < le < 100 wA, Vee = SV, Rs < 502 ,T p= 25°C 5.0 uN / week 
High Frequency Current Gain f = 20 MHz, Ic = 100 vA, Vee = 5 V 1.5 3.5 
Output Capacitance le =0,Vcs = 5V 1.0 pF 
Emitter Transition Capacitance le = 100 yA | 1.0 pF 
Collector Saturation Voltage le = 100 vA, lc = 1 mA 0.5 1.0 V 
TYPICAL PERFORMANCE CURVES TYPICAL X1000 CIRCUIT 


CURRENT GAIN AS A FUNCTION 
OF COLLECTOR CURRENT 


1000 
LTT TT TTT vee = 5.0 
eA eae 
Radj = 62kQ 
er ae 


Di 
IN757A 


+15V 


CURRENT GAIN 


Dene NE 
ACHE 


saree CURRENT 


SUPPLY CURRENT AS A FUNCTION 
OF AMBIENT TEMPERATURE 


-15V 


50kQ 
R4 ALL RESISTORS 1% 


SUPPLY CURRENT - mA 


TEMPERATURE - °C 
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uA726C 
_ TEMPERATURE-CONTROLLED DIFFERENTIAL PAIR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION—The »A726C is a monolithic transistor pair in a high thermal-resistance package, held 
at a constant temperature by active temperature regulator circuitry. The transistor pair displays the excellent 
matching, close thermal coupling, and fast thermal response inherent in monolithic construction. The high 
gain and low standby dissipation of the regulator circuit permits tight temperature control over a wide range 
of ambient temperatures. It is intended for use as an input stage in very-low-drift dc amplifiers, replacing 
complex chopper-stabilized amplifiers; it is also useful as the nonlinear element in logarithmic amplifiers and 
multipliers where the highly predictable exponential relation between emitter-base voltage and collector current 
is employed. The device is constructed on a single silicon chip using the Fairchild Planar* process. For full 
temperature range (—55°C to +125°C) see uA726 data sheet. 


PHYSICAL DIMENSIONS 


ABSOLUTE MAXIMUM RATINGS 940 
; ; 10 LEADS 7 ay | 
Operating Temperature Range 0°C to +85°C 019 py AAI aah ain 
Storage Temperature Range —65°C to +150°C 016 =i, + 
Lead Temperature (Soldering, 60 seconds) 300°C 230 TP 
Supply Voltage +18V 


MAXIMUM RATINGS FOR EACH TRANSISTOR 


Maximum collector-to-substrate voltage A0V 
BVcg6 40V 
LVcEG (Note 1) 30V 
BV 36 5V 
Collector Current 5 mA 


NOTES: All dimensions tn inches 
Leads are gold-plated Kovar 
Package weight is 1.32 grams 


ORDER PART NO. U5J772632X 


SCHEMATIC DIAGRAM CONNECTION DIAGRAM 


TEMP ADJ 
J 


TOP VIEW 


SUBSTRATE 


NOTE: (1) Measured at 1 mA collector current. *Planar is a patented Fairchild process, 


FAIRCHILD 


SEMICONDUCTOR 
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7 FAIRCHILD LINEAR INTEGRATED CIRCUITS A726C 


ELECTRICAL CHARACTERISTICS (0°C < T, < +85°C, Vo = +15V, Rogj = 75 kQ unless otherwise specified) 
MIN. 


PARAMETER 
Input Offset Voltage 


Input Offset Current 

Input Offset Current 
Average Input Bias Current 
Average Input Bias Current 
Offset Voltage Change 
Offset Voltage Change 
Input Offset Voltage Drift 
Input Offset Current Drift 
Input Offset Current Drift 
Supply Voltage Rejection Ratio 
Low-Frequency Noise 


Broadband Noise 
Long-Term Drift 


High-Frequency Current Gain 
Output Capacitance 

Emitter Transition Capacitance 
Collector Saturation Voltage 


TYPICAL PERFORMANCE CURVES 


CURRENT GAIN AS A FUNCTION 


OC i 
COT 


ie eacieeaNe 
ee) eae EN 


CURRENT GAIN 


COLLECTOR CURRENT 


SUPPLY CURRENT AS A FUNCTION 
OF AMBIENT TEMPERATURE 


SUPPLY CURRENT - mA 


0 20 40 60 80 100 
TEMPERATURE - °C 


CONDITIONS 


10 yA < Io < 100 pA 


Io = 10 vA, Vee = SV 

lo = 100 wA, Ver = SV 

lo = 10 vA, Vee = SV 

Ic = 100 vA, Veg = SV 

Io = 10 vA, SV < Voz < 25V, Rg < 100 kO 
Ic = 100 wA, SV < Voge < 25V, R, < 10 kQ 
Io = 100 WA, Voz = BV, Re < 502 

Io = 10 vA, Vop = SV 

Io = 100 pA, Veg = OV 

I. = 100 pA, R, = 502 


lo = 10 uA, Voge = SV, Ry < 500, 
BW = 0.001 Hz to 0.1 Hz 


BW = 0.1 Hz to 10 kHz 


Re < 509,T, = 25°C 


f = 20 MHz, Io = 100 uA, Voz = 5V 


|. = 100 wA 


+15V 


D) 
IN757A 


1.5 


R4 ALL RESISTORS 1% 
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TYP. 


1.0 


10 

50 

30 
250 
0.3 
0.3 
0.2 
10 

30 

25 

4.0 


10 


5.0 


3.5 
1.0 
1.0 
0.5 


TYPICAL X1000 CIRCUIT 


MAX. 


3.0 


100 
400 
300 


1000 


6.0 
6.0 
2.0 


1.0 


UNITS 
mV 


nA 
nA 
nA 
nA 
mV 
mV 


N/E 


pA/°C 
pA/°C 
uN/V 
uN pp 


HN pp 


uV/week 


pF 
pF 
V 


WA727 
TEMPERATURE-CONTROLLED DIFFERENTIAL PREAMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


FEATURES : 

e VERY LOW OFFSET DRIFTS PHYSICAL DIMENSIONS 
e HIGH INPUT IMPEDANCE (In accordance with JEDEC TO-100) 
e WIDE COMMON MODE RANGE 370 
GENERAL DESCRIPTION — The “A727 is a monolithic, fixed gain, differential-input differential-output ampli- he 
fier, constructed with the Fairchild Planar* epitaxial process, mounted in a high thermal-resistance package, 

and held at constant temperature by active regulator circuitry. The high gain and low standby dissipation of = 
the regulator circuit give tight temperature control over a wide ambient temperature range. The device is 


intended for use as a self-contained input stage in very low-drift DC amplifiers, replacing complex chopper- 
stabilized amplifiers in such applications as thermo-couple bridges, strain gage transducers, and A to D 
converters. 


10 LEADS—“ Gag 
eae ee 


ABSOLUTE MAXIMUM RATINGS 


Operating Temperature Range —55°C to +125°C 

Storage Temperature Range —65°C to +150°C 

Lead Temperature (Soldering, 60 second time limit) 300°C 

Supply Voltage (Amplifier and Heater) +18V 

Differential Input Voltage +10V 034 

Common Mode Input Voltage +15V nee ee 


NOTES: All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.32 grams 


ORDER PART NO. U5J7727312 


SCHEMATIC DIAGRAM CONNECTION DIAGRAM 


(Top View) 
TEMP .ADJ. 
6 iJ 


eee 


FREQ.COMP. #1 


FREQ.COMP. #1 
10° 


‘3 ‘e 
INPUT #1 


*Planar is a patented Fairchild process. 
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SEMICONDUCTOR 
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ELECTRICAL CHARACTERISTICS (—55°C < T, < +125°C, V7 =V,* = +15V,Vo = —15V, 
Rapy = 330 kQ, unless otherwise specified) 
PARAMETER CONDITIONS MIN. 
Input Offset Voltage R, < 502 
Input Offset Current 


input Bias Current 
Input Offset Voltage Drift 


Input Offset Current Drift 


Input Bias Current Drift 
Differential Input Resistance 
Common Mode Input Resistance 
Input Voltage Range 

Supply Voltage Rejection Ratio 
Common Mode Rejection Ratio 
Output Resistance 

Output Common Mode Voltage 
Differential Output Voltage Swing 
Output Sink Current 

Differential Load Rejection 
Differential Voltage Gain 

Low Frequency Noise 

Long Term Drift 

Amplifier Supply Current 

Heater Supply Current 


EIN 


R, < 509, +25°C <T, < +125°C 
Rs < 509, —55°C <T, < +25°C 
+25°C <T, < +125°C 

—55°C <T, < +25°C 

—55°C <T, < +125°C 


+12 
R, < 100 kQ 
R, < 100 k2 80 
—6.0 
+5.0 
10 
60 
BW = 10 Hz to 500 Hz, Ry < 502 
R, < S02 
T, = +25°C 
Ty = +25°C 


TYPICAL X1000 CIRCUIT 


+15V 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS «A727 


TYP MAX. UNITS 
2.0 10 mV 
2.5 15 © nA 
12 40 nA 
0.6 1.5 BV/°C 
0.6 1.5 BV/SC 
2.0 pA/°C 
2.0 pA/°C 
15 pA/°C 
300 MQ 

1000 - MQ 

+13 V 
80 UN/V 
100 dB 
1.0 4.0 kQ 

—5.0 —4.0 V 

+7.0 +10 V 
30 80 HA 
5.0 — 10 LN / BA 
100 250 
3.0 uVrms 
5.0 LV /week 
1.0 2.0 mA 
10 45 mA 

+15V 


EOUT 


FAIRCHILD LINEAR INTEGRATED CIRCUITS A727. __ | 


TYPICAL PERFORMANCE CURVES 


NOISE VOLTAGE 
AS A FUNCTION OF 
FREQUENCY 


NOISE CURRENT 
AS A FUNCTION OF 
FREQUENCY 


_ 

2°, 
bes 
> 


SPOT NOISE FIGURE CONTOURS 


10722 


IM yr, 

SHES to CE, Ae 
2 ee ADy s Seep wee Hig ma PO 
ae Sdee ae : ri 
<= ws Nit t UT Pea one) eee eee ‘an Pinan 
foe 2. See eee a Ee c 
2 SSA Ge ey SNR OE en AOE em CS S HD 10 6G GR SG SCS08 es saa 
BS ee ee ele S aioe SAI SS te 
a aie SSeS eee ares el ee 10, MNES | on 
ae eee Rie 7 PINT 8 NSS eae 3 
RRMA! ciel Gd eloea oat aim aan cans Ga cae as GSS = sao 3 ise same 
ay oe 10 eS iio E PPP = SS saints 
Far A g ott | uh a a Hin Ir Annee 
: SSE pals : Co See Sareea 

= ee = H aa aesate ce 
al es 6 a BoE 


J 
10°26 cc 


100 a 10k 100k 10 100 lk 10k 100k 10 100 ik 10k 100k 


FREQUENCY - Hz FREQUENCY - Hz FREQUENCY - Hz 


POWER CONSUMPTION 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


RECOMMENDED Rap, AS A 
FUNCTION OF MAXIMUM 
AMBIENT TEMPERATURE 
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RELATIVE CHIP TEMPERATURE 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


RELATIVE CHIP TEMPERATURE - °C 
POWER CONSUMPTION - mW 


-60 ~20 +20 +60 +100 +140 


INPUT COMMON MODE VOLTAGE RANGE - +V 


DIFFERENT! AL VOLTAGE GAIN 


MAX! MUM AMBIENT TEMPERATURE - °C 


INPUT COMMON MODE VOLTAGE 
RANGE AS A FUNCTION OF 
SUPPLY VOLTAGE 


20 


SUPPLY VOLTAGE - +V 


DIFFERENTIAL VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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SUPPLY VOLTAGE - +V 


OUTPUT COMMON MODE VOLTAGE - V 


AMBIENT TEMPERATURE - °C 


OUTPUT COMMON MODE 
VOLTAGE AS A FUNCTION OF 
SUPPLY VOLTAGE 
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DIFFERENTIAL VOLTAGE GAIN - dB 


AMPLIFIER CURRENT - mA 
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AMPLIFIER CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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SUPPLY VOLTAGE - +V 


OPEN-LOOP FREQUENCY 
RESPONSE FOR VARIOUS 
VALUES OF COMPENSATION 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS A727 


DEFINITION OF TERMS 


INPUT OFFSET VOLTAGE — That voltage which must be applied between the input terminals to obtain zero differential output voltage. 

INPUT OFFSET CURRENT — The difference in the currents into the two input terminals with the differential output at zero. 

DIFFERENTIAL INPUT RESISTANCE — The resistance looking into either input terminal with the other grounded. 

COMMON MODE INPUT RESISTANCE — The resistance looking into both inputs tied together. 

INPUT BIAS CURRENT — The average of the two input currents. 

INPUT VOLTAGE RANGE — A range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease functioning properly. 
INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input offset voltage over this range. 
DIFFERENTIAL VOLTAGE GAIN — The ratio of the change in differential output voltage to the change in differential input voltage producing it. 
DIFFERENTIAL OUTPUT VOLTAGE SWING — The peak differential output swing that can be obtained without clipping. 

OUTPUT RESISTANCE — The resistance seen looking into either output terminal with the differential output at zero. 

SUPPLY VOLTAGE REJECTION RATIO — The ratio of the change in input offset voltage to the change in supply voltage producing it. 

GUTPUT COMMON MODE VOLTAGE — The average voltage at the two output terminals referred to ground. 

OUTPUT SINK CURRENT — The maximum negative current that can be supplied by each output. 

DIFFERENTIAL LOAD REJECTION —The ratio of the change in input offset voltage to the change in differential load current producing it. 

apy — The current into terminal 6. 


FREQUENCY COMPENSATION CIRCUIT 
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a A727B 
TEMPERATURE-CONTROLLED DIFFERENTIAL PREAMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


FEATURES 


e VERY LOW OFFSET DRIFTS 
e HIGH INPUT IMPEDANCE 
e WIDE COMMON MODE RANGE 


PHYSICAL DIMENSIONS 
(in accordance with JEDEC TO-100) 


GENERAL DESCRIPTION — The “A727B is a monolithic, fixed gain, differential-input differential-output ampli- 
fier, constructed with the Fairchild Planar* epitaxial process, mounted in a high thermal-resistance package, 
and held at constant temperature by active regulator circuitry. The high gain and low standby dissipation of | 
the regulator circuit give tight temperature control over a wide ambient temperature range. The device is {OEEADS” pamriann Gan 
intended for use as a self-contained input stage in very low-drift DC amplifiers, replacing complex chopper- NAT -500 MIN. 
stabilized amplifiers in such applications as thermo-couple bridges, strain gage transducers, and A to D 
converters. For full temperature range operation (—55°C to +125°C) see uA7/27 data sheet. 


ABSOLUTE MAXIMUM RATINGS 


Operating Temperature Range —20°C to +85°C 
Storage Temperature Range —65°C to +150°C 
Lead Temperature (Soldering, 60 second time limit) 300°C 
Supply Voltage (Amplifier and Heater) +18V 
Differential Input Voltage +10V pen oe 
Common Mode Input Voltage +15V 


NOTES: Ali dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.02 grams 


ORDER PART NO. U5J7727333 


SCHEMATIC DIAGRAM CONNECTION DIAGRAM 


(top view) 


FREQ.COMP. #1 


OUTPUT #2 
OUTPUT #1 


*Planar is a patented Fairchild process. 


—-AIRCrHILM 


SEMICONDUCTOR 
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_ * FAIRCHILD LINEAR INTEGRATED CIRCUITS »A727B 


ELECTRICAL CHARACTERISTICS (—20°C <T, < +85°C, Vt =V,* = +15V,V> = —15V, Rapy = 680 KQ, unless otherwise specified) 


PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 


Input Offset Voltage 

Input Offset Current 

Input Bias Current 

Input Offset Voltage Drift 

Input Offset Current Drift 

Input Bias Current Drift 
Differential Input Resistance 
Common Mode Input Resistance 


input Voltage Range 
Supply Voltage Rejection Ratio Re < 100 kQ 
Common Mode Rejection Ratio R, < 100 kQ 


Output Resistance 

Output Common Mode Voltage 

Differential Output Voltage Swing 

Output Sink Current 

Differential Load Rejection uN / pA 
Differential Voltage Gain 

Low Frequency Noise BW = 10 Hz to 500 Hz, R, < 502 uNVems 
Long Term Drift R, < 502 uN /week 
Amplifier Supply Current Ty, = +25°C mA 
Heater Supply Current Ty, = +25°C mA 


TYPICAL X1000 CIRCUIT 


50kQ 
50Q 
& \, 
EIN 502 
@ wa EQUT 
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GENERAL DESCRIPTION — The A730 is a differential amplifier constructed on a single silicon-chip using the 
Fairchild Planar* epitaxial process. This device has a wide range of applications since it has both a differential 


uwA730 
DIFFERENTIAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


PHYSICAL DIMENSIONS 


input and output; any combination of single-ended or differential configurations can be employed at its input in accordance with 


and output. The emitter follower output stage gives this device a low output impedance making it useful as 


a preamplifier. 


ABSOLUTE MAXIMUM RATINGS 
Supply Voltage 
Differential Input Voltage 
Common Mode Input Voltage 
Internal Power Dissipation (Note 1) 
Operating Temperature Range 
Storage Temperature Range 
Lead Temperature (Soldering, 60 seconds) 


SCHEMATIC DIAGRAM 


OUTPUT | OUTPUT 


LOW Z 
OUTPUT 1 @ 


NOTES: 


JEDEC(TO-99) outline 


370 
= 
335 
| “~~ "305 
15V 


+5V sf 

2.5 to 5.5 V 

300 mW 

—55°C to +125°C 
—65°C to +150°C 
+300°C 


.040 
MAX. 


Seati oe Ss 


‘Plane { - 


NOTES: Dimensions as per latest J-10’committee 
All dimensions in inches 
" Leads are gold-plated Kovar 
Package werght 1s 1.22 grams 


Order Part No. U5B773031X 


CONNECTION DIAGRAM 
(Top View) 


LOW Z 
OUTPUT 2 


Hi Z O- 
OUTPUT 24 ryvt | 
LOW Z 
© LOW Z O OUTPUT 1 
OUTPUT 2 Ve 
ry @ Hi Z 
OUTPUT 1 


Note: Pin 4 connected to case 


*Planar is a patented Fairchild process. 


(1) Rating applies for case temperature to +125°C; derate linearly at 5.6 mW/°C for ambient temperatures above +105°C. 


FAIRCHILD 


SEMICONDUCTOR 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS «A730 


ELECTRICAL CHARACTERISTICS (T, = 25°C, V+ = 12.0 V, and V.,, = 3.5 V unless otherwise specified) 


PARAMETER (See Definitions) 


Input Offset Voltage 
input Offset Current 
Input Bias Current 

Input Resistance 
Differential Voltage Gain 
Differential Distortion 
Bandwidth 

Single-Ended Output Resistance 
Output Voltage Swing 
Supply Current 

Power Consumption 


The following specifications apply for —55°C < T, < 125°C: 


Input Offset Voltage 
Input Offset Current 


Input Bias Current 

Input Resistance 

Input Voltage Range 

Common Mode Rejection Ratio 


Differential Voltage Gain 
Common Mode Output Voltage 
Output Resistance 

Output Voltage Swing 

Supply Current 


Power Consumption 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
- AMBIENT TEMPERATURE 


_ 
. 


_ 
. 


INPUT OFFSET CURRENT- pA 


-60 -20 20 60 100 140 
TEMPERATURE -°C 


CONDITIONS MIN. 
R, < 502 
5.0 
R, > 100 ka 100 
R > 100k2 
1.0 
R, > 100 ko 5.0 
R, > 100 ko 
R, > 100 ko 
R, < 502 
T, = +125°C 
T, = —55°C 
T, = —55°C 
| 0.9 
3.5 
R, < 502 70 
F < 1.0 kHz, 
4+3.5V < Voy < +5.2V 
R, > 100 ko 90 
| 5.5 
4.5 
T, = —55°C : 
T, = 125°C 
T, = —55°C 


T, = 125°C 


TYPICAL PERFORMANCE CURVES. 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 


INPUT OFFSET CURRENT-pA 


5.0 7.0 9.0 if 13 is) 
SUPPLY VOLTAGE-V 
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TYP. 


85 


INPUT BIAS CURRENT - pA 


INPUT BIAS CURRENT 


AS A FUNCTION OF 


AMBIENT TEMPERATURE 


20 60 
TEMPERATURE -°C 


| FAIRCHILD LINEAR INTEGRATED CIRCUITS “A730 


TYPICAL PERFORMANCE CURVES 


INPUT BIAS CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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INPUT BIAS CURRENT - 2A 
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DIFFERENTIAL VOLTAGE GAIN 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 
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OUTPUT RESISTANCE 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


OUTPUT RESISTANCE — 2 


TEMPERATURE ~°C 


OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
LOAD RESISTANCE 
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INPUT RESISTANCE -ka 
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DIFFERENTIAL VOLTAGE GAIN AS A 
FUNCTION OF SUPPLY VOLTAGE 
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OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 
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DIFFERENTIAL VOLTAGE GAIN 


40 


OUTPUT VOLTAGE SWING —Vpp 
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TEMPERATURE -°C 


SUPPLY CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


SUPPLY CURRENT -mA 
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VOLTAGE TRANSFER 
CHARACTERISTICS 


OUTPUT VOLTAGE -V 


INPUT VOLTAGE -mv 


DIFFERENTIAL DISTORTION 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 
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OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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SUPPLY CURRENT AS A 
FUNCTION OF SUPPLY VOLTAGE 
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| FAIRCHILD LINEAR INTEGRATED CIRCUITS A730 


DEFINITION OF TERMS 


INPUT OFFSET VOLTAGE—That voltage which must be applied between the input terminals to obtain zero differential output voltage. 
INPUT OFFSET CURRENT—The difference in the currents into the two input terminals with the output at zero differential volts. 
INPUT BIAS CURRENT—The average of the two input currents. 

INPUT BIAS RESISTANCE—The resistance looking into either input terminal with the other grounded. | 
INPUT VOLTAGE RANGE—The range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease functioning properly. 
COMMON MODE REJECTION RATIO—The ratio of the input voltage range to the maximum change in input offset voltage over this range. 
DIFFERENTIAL VOLTAGE GAIN—The ratio of the change in the differential output voltage to the change in voltage between the input terminals producing it. 
DIFFERENTIAL DISTORTION—The A.C. unbalance in the output common mode voltage produced by unsymmetrical output voltage swings. 
BANDWIDTH—The frequency at which the differential voltage gain is 3 dB below its low frequency value. 

OUTPUT RESISTANCE—The resistance seen looking into either output terminal with the output at differential null. 

COMMON MODE OUTPUT VOLTAGE—The average voltage at the two output terminals referred to ground. 

OUTPUT VOLTAGE SWING—The peak-to-peak output swing that can be obtained without clipping. 

SUPPLY CURRENT—The current required from the power supply to operate the device with no load. 

POWER CONSUMPTION—The DC power required to operate the amplifier with no load current. 


TYPICAL PERFORMANCE CURVES 


COMMON MODE REJECTION COMMON MODE OUTPUT COMMON MODE OUTPUT VOLTAGE 
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uA730C 
DIFFERENTIAL AMPLIFIER. 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The 4A730C is a differential amplifier constructed on a single silicon-chip using the 
Fairchild Planar* epitaxial process. This device has a wide range of-applications since it has both a differential 
input and output; any combination of single-ended or differential configurations can be employed ai its input 
and output. The emitter follower output stage gives this device a low output impedance making it useful as 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC(TO-99) outline 


370 : 


a preamplifier. | 335 
335 

For full temperature range operation (—55°C to +125°C), see “A730 data sheet. +335 | 
ABSOLUTE MAXIMUM RATINGS | Seating - fe 

Supply Voltage 15V 

Differential Input Voltage +5V eis 

Common Mode Input Voltage 2.5 to 5.5 V as 

Internal Power Dissipation (Note 1) | 300 mW 

Operating Temperature Range 0°Cto+ 70°C 

Storage Temperature Range —65°C to +150°C 

Lead Temperature (Soldering, 60 seconds) +300°C 


NOTES: Dimensions as per latest J-10 committee 
All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.22 grams 


ORDER PART NO. U5B773039X 


SCHEMATIC DIAGRAM CONNECTION DIAGRAM 
| (Top View) 


| LOW Z 
5.6 ka OUTPUT 2 
Hi Z Hi Z Miz 
OUTPUT | OUTPUT OUTPUT 26 


LOW Z INPUT | INPUT LOW Z 
OUTPUT 1 © : 20 o LOW Z OUTPUT 1 


OUTPUT 2 


Hi Z 
OUTPUT 1 


Note: Pin 4 connected to case 


NOTES: *Planar is a patented Fairchild process. 


(1) Rating applies for ambient temperatures to + 70°C. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS p.A730C 


R, < 502 
Input Offset Current 
Input Bias Current 
Input Resistance 
Differential Voltage Gain R, = 100 kQ 
Differential Distortion R, = 100 kQ 
Bandwidth 
Single-Ended Output Resistance 
Output Voltage Swing R, = 100 kQ 
Supply Current R, = 100 kQ 
Power Consumption R, = 100 kQ 


The following specifications apply for O°C < T, < +70°C 
Input Offset Voltage Ro < 900 
Input Offset Current T, = +/0°C 

T, = 0°C 
Input Bias Current T, = 0°C 
input Resistance 
Input Voltage Range 
Common Mode Rejection Ratio R, < 502 

f < 1.0 kHz, 

+3.5V < Vay < +5.2V 


Differential Voltage Gain R, = 100 kQ 
Common Mode Output Voltage 
Output Resistance 
Output Voltage Swing 
Supply Current T, = 0°C 
T, =+/0°C 
Power Consumption T, =0°C © 
T, = +70°C 


TYPICAL PERFORMANCE CURVES 


INPUT OFFSET CURRENT INPUT OFFSET CURRENT INPUT BIAS CURRENT 
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 
AMBIENT TEMPERATURE SUPPLY VOLTAGE AMBIENT TEMPERATURE 
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VOLTAGE TRANSFER 
see 


INPUT RESISTANCE 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


FAIRCHILD LINEAR INTEGRATED CIRCUITS wA730C 
TYPICAL PERFORMANCE CURVES 


INPUT BIAS CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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DIFFERENTIAL VOLTAGE GAIN AS A 
FUNCTION OF SUPPLY VOLTAGE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS »A730C | 


DEFINITION OF TERMS 


INPUT OFFSET VOLTAGE—That voltage which must be applied between the input terminals to obtain zero differential output voltage. 
INPUT OFFSET CURRENT—The difference in the currents into the two input terminals with the output at zero differential volts. 
INPUT BIAS CURRENT—The average of the two input currents. 

INPUT BIAS RESISTANCE—The resistance looking into either input terminal with the other grounded. 

INPUT VOLTAGE RANGE—The range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease functioning properly. 
COMMON MODE REJECTION RATIO—The ratio of the input voltage range to the maximum change in input offset voltage over this range. 
DIFFERENTIAL VOLTAGE GAIN—The ratio of the change in the differential output voltage to the change in voltage between the input terminals producing it. 
DIFFERENTIAL DISTORTION—The A.C. unbalance in the output common mode voltage produced by unsymmetrical output voltage swings. 
BANDWIDTH—The frequency at which the differential voltage gain is 3 dB below its low frequency value. 

OUTPUT RESISTANCE—The resistance seen looking into either output terminal with the output at differential null. 

COMMON MODE OUTPUT VOLTAGE—The average voltage at the two output terminals referred to ground. 

OUTPUT VOLTAGE SWING—The peak-to-peak output swing that can be obtained without clipping. 

SUPPLY CURRENT—The current required from the power supply to operate the device with no load. 

POWER CONSUMPTION—The DC power required to operate the amplifier with no load current. | 


TYPICAL PERFORMANCE CURVES 


COMMON MODE REJECTION COMMON MODE OUTPUT COMMON MODE OUTPUT 
RATIO AS A FUNCTION OF VOLTAGE AS A FUNCTION OF VOLTAGE AS A FUNCTION OF 
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wA733 
DIFFERENTIAL VIDEO AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


FEATURES 
| PHYSICAL DIMENSIONS 
e 120 MHz BANDWIDTH (In accordance with JEDEC TO-100) 


e 250 kQ INPUT RESISTANCE .370 
e SELECTABLE GAINS OF 10, 100, AND 400 | 
e NO FREQUENCY COMPENSATION REQUIRED 


GENERAL DESCRIPTION — The «A733 is a monolithic two-stage differential input, differential output video 
amplifier constructed on a single silicon chip using the Fairchild Planar* epitaxial process. Internal series- 
shunt feedback is used to obtain wide bandwidth, low phase distortion, and excellent gain stability. Emitter 
follower outputs enable the device to drive capacitive loads and all stages are current-source biased to obtain 
high power supply and common mode rejection ratios. It offers fixed gains of 10, 100, or 400 without external 
components, and adjustable gains from 10 to 400 by the use of a single external resistor. No external 
frequency compensation components are required for any gain option. The device is particularly useful in 
magnetic tape or disc file systems using phase or NRZ encoding and in high-speed thin film or plated wire 
memories. Other applications include general-purpose video and pulse amplifiers where wide bandwidth, low 
phase shift, and excellent gain stability are required. 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage +8V 

Differential Input Voltage +5V 

Common Mode Input Voltage +6V NOTES: All dimensions in inches 

Output Current 10 mA ee 
Internal Power Dissipation TO-100 (Note 1) 500 mW 

Operating Temperature Range —55°C to 125°C ORDER PART NO. U5F7733312 
Storage Temperature Range —65°C to 150°C 

Lead Temperature (Soldering, 60 second time limit) 300°C 


CONNECTION DIAGRAMS 


(TOP VIEW) 


ste SCHEMATIC DIAGRAM FLAT PACKAGE 


rhe, 
GAIN SELECT 


G13 
GAIN SELECT 


TO-100 


NOTES: All dimensions iin inches 


FLAT-PAK ORDER PART NO. U3F7733312 


Notes on Page 2 . *Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (T, = 25°C, V, = +6.0 V unless otherwise specified) 


PARAMETER (see definitions) CONDITIONS 


Differential Voltage Gain 


Gain 1 (Note 2) | 300 400 500 
Gain2(Note3) 90 100 110 
Gain 3 (Note 4) 9.0 10 11 
Bandwidth | R, = 502 
Gain 1 40 MHz 
Gain 2 | 90 MHz 
Gain3 120 MHz 
Risetime R, = 502, Vij = 1 Vpp 
Gain 1 | 10.5 . ns 
Gain 2 A5 10 ns 
Gain 3 2.5 ns 
Propagation Delay R, = 502, Vi.4 = 1Vpp | 
Gain 1 - 7.5 ns 
Gain 2 ; 6.0 10 ns 
Gain 3 3.6 ; ns 
Input Resistance | 
Gain 1 7 | | 4.0 | kQ 
Gain 2 | 20 30 a kQ 
Gain 3 250 kQ 
Input Capacitance Gain 2 2.0 pF 
Input Offset Current | 0.4 3.0 uA 
Input Bias Current 9.0 20 uA 
Input Noise Voltage R, = 502, BW = 1 kHz to 10 MHz | 12 | uVrms 
Input Voltage Range _ +1.0 | V 
Common Mode Rejection Ratio 7 
Gain 2 | Vin = £1V, f < 100 kHz 60 86 dB 
Gain 2 Vig = LV, f = 5 MHz 60 dB 
Supply Voltage Rejection Ratio : | | 
Gain 2 | | AV, = +0.5V 50 70 dB 
Output Offset Voltage 
Gain 1 | 0.6 1.5 V 
Gain 2 and Gain 3 : , 0.35 1.0 : V 
Output Common Mode Voltage 24 2.9 3.4 OY 
Output Voltage Swing 3.0 4.0 - Vpp 
Output Sink Current 25 3.6 mA 
Output Resistance 20 Q 
_ Power Supply Current | 18 24 mA 
NOTES: 


(1) For TO- 100 rating applies for case temperature to 125°C; derate linearly at 6.5 mW/°C for ambient temperature above 75°C. 
(2) Gain Select pins Gia and Gis connected together. 

(3) Gain Select pins G2a and G2 connected together. 

(4) All Gain Select pins open. 


TYPICAL PERFORMANCE CURVES 


PHASE SHIFT PHASE SHIFT VOLTAGE GAIN 
AS A FUNCTION AS A FUNCTION AS A FUNCTION 
OF FREQUENCY _OF ST OF FREQUENCY 
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COMMON MODE REJECTION RATIO 
AS A FUNCTION 
OF FREQUENCY 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS A733 


TYPICAL PERFORMANCE CURVES 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS A733 


DEFINITION OF TERMS 


DIFFERENTIAL VOLTAGE GAIN — The ratio of the change in the differential output voltage to the change in voltage between the input terminals pro- 
ducing it. 

BANDWIDTH — The frequency at which the differential gain is 3 dB below its low feaienc) value. 

RISE TIME — The time required for an output voltage step to change from 10% to 90% of its final value. 

PROPAGATION DELAY — The interval between the application of an input voltage step and its arrival at either output, measured at 50% of the final value. 

INPUT RESISTANCE — The resistance seen looking into either input terminal with the other grounded. 

INPUT OFFSET CURRENT — The difference between the currents into the two input terminals. 

INPUT BIAS CURRENT — The average of the two input currents. 

INPUT VOLTAGE RANGE — The range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease functioning properly. 

COMMON MODE REJECTION RATIO — The ratio of a change in input common mode voltage to the resulting change in output offset voltage referred 
to the input. 

SUPPLY VOLTAGE REJECTION RATIO — The ratio of a change in supply voltage to the resulting change in output offset voltage referred to the input. 

OUTPUT OFFSET VOLTAGE — The difference between the voltages at the two output terminals with the inputs grounded. 

OUTPUT COMMON MODE VOLTAGE — The average of the voltages at the two output terminals. 

OUTPUT VOLTAGE SWING — The peak-to-peak output swing that can be obtained without clipping. This includes the unbalance caused by output offset 
voltage. 

OUTPUT SINK CURRENT — The peak negative current available at either output of the amplifier. 

OUTPUT RESISTANCE — The resistance seen looking into either output terminal. 

POWER SUPPLY CURRENT — The current required from the power supplies to operate the device with no load. 


TYPICAL PERFORMANCE CURVES 
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~wA733C 


DIFFERENTIAL VIDEO AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


FEATURES 


120 MHz BANDWIDTH 

250 kQ INPUT RESISTANCE 

SELECTABLE GAINS OF 10, 100, AND 400 
NO FREQUENCY COMPENSATION REQUIRED 


GENERAL DESCRIPTION — The uA733C is a monolithic two-stage differential input, differential output video 
amplifier constructed on a single silicon chip using the Fairchild Planar* epitaxial process. Internal series- 
shunt feedback is used to obtain wide bandwidth, low phase distortion, and excellent gain stability. Emitter 
follower outputs enable the device to drive capacitive loads and all stages are current-source biased to obtain 
high power supply and common mode rejection ratios. It offers fixed gains of 10, 100, or 400 without external 
components, and adjustable gains from 10 to 400 by the use of a single external resistor. No external 
frequency compensation components are required for any gain option. The device is particularly useful in 
magnetic tape or disc file systems using phase or NRZ encoding and in high-speed thin film or plated wire 
memories. Other applications include general-purpose video and pulse amplifiers where wide bandwidth, low 
phase shift, and excellent gain stability are required. 


For full temperature range performance (—55°C to 125°C), see «A733 data sheet. 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 7 +8V 
Differential Input Voltage +5V 
Common Mode Input Voltage +6V 
Output Current 10 mA 
Internal Power Dissipation (Note 1) 500 mW 
Operating Temperature Range 0°C to 70°C 
Storage Temperature Range | —65°C to 150°C 
Lead Temperature (Soldering, 60 second time limit) 300°C 


SCHEMATIC DIAGRAM 


Notes on Page 2 
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PHYSICAL DIMENSIONS 
(In accordance with JEDEC TO-100) 


.370 


4 050 
10 LEADS : 
019 ee 


oo IID] © som 


NOTES: All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.32 grams 


ORDER PART NO. U5F7733393 


CONNECTION DIAGRAM 
(TOP VIEW) 


GiA 
GAIN SELECT 


628 
GAIN SELECT 


G18 
GAIN SELECT 


Note: Pin 5 connected to case. 


*Planar is a patented Fairchild process. 
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SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


FAIRCHILD LINEAR INTEGRATED CIRCUITS uwA733C 


ELECTRICAL CHARACTERISTICS (T, = 25°C, V, = +6.0 V unless otherwise specified) 


PARAMETER (see definitions) | CONDITIONS MIN. TYP. MAX. UNITS 
Differential Voltage Gain 

Gain 1 (Note 2) 250 400 600 

Gain 2 (Note 3) 80 100 120 

Gain 3 (Note 4) 8.0 10 12 
Bandwidth R, = 502 

Gain 1 40 MHz 

Gain 2 90 MHz 

Gain 3 120 MHz 
Risetime R, = 502, Vi = 1 Vpp 

Gain 1 10.5 ns 

Gain 2 45 12 ns 

Gain 3 2.5 ns 
Propagation Delay Ro = 502, Vi.4= 1Vpp 

Gain 1 . 19 ns 

Gain 2 6.0 10 ns 

Gain 3 3.6 | ns 
Input Resistance . 

Gain 1 4.0 kQ 

Gain 2 10 30 kQ 

Gain 3 250 kQ 
Input Capacitance Gain 2 2.0 pF 
Input Offset Current 0.4 5.0 uA 
Input Bias Current } | 9.0 30 uA 
Input Noise Voltage R, = 502, BW = 1 kHz to 10 MHz 12 uVrms 
Input Voltage Range +1.0 V 
Common Mode Rejection Ratio 

Gain 2 Vin = £1V, f < 100 kHz 60 86 dB 

Gain 2 Vin = £1V, f =5 MHz 60 dB 
Supply Voltage Rejection Ratio 

Gain 2 AV, = +0.5V 50 70 dB 
Output Offset Voltage | 

Gain 1 0.6 1.5 V 

Gain 2 and Gain 3 0.35 1.5 V 
Output Common Mode Voltage 2.4 2.9 3.4 V 
Output Voltage Swing 3.0 4.0 Vpp 
Output Sink Current 2.5 3.6 mA 
Output Resistance 20 | Q 
Power Supply Current 18 24 mA 

NOTES: 


(1) Rating applies for ambient temperatures to 70°C. 
(2) Gain Select pins Gia and Gis connected together. 
(3) Gain Select pins Gza and G2s connected together. 
(4) All Gain Select pins open. 


TYPICAL PERFORMANCE CURVES 
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COMMON MODE REJECTION RATIO 


AS A FUNCTION 
OF FREQUENCY 
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TYPICAL PERFORMANCE CURVES 


OUTPUT VOLTAGE SWING 
AS A FUNCTION 
OF FREQUENCY 
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OUTPUT VOLTAGE - V 


OUTPUT VOLTAGE - V 
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_ FAIRCHILD LINEAR INTEGRATED CIRCUITS »A733C 


| DEFINITION OF TERMS 


DIFFERENTIAL VOLTAGE GAIN — The ratio of the change in the differential output voltage to the change in voltage between the input terminals pro- 
ducing it. | 

BANDWIDTH — The frequency at which the differential gain is 3 dB below its low frequency vaiue. 

RISE TIME—The time required for an output voltage step to change from 10% to 90% of its final value. 

PROPAGATION DELAY — The interval between the application of an input voltage step and its arrival at either output, measured at 50% of the final value. 

INPUT RESISTANCE — The resistance seen looking into either input terminal! with the other grounded. 

INPUT OFFSET CURRENT —The difference between the currents into the two input terminals. 

INPUT BIAS CURRENT — The average of the two input currents. 

INPUT VOLTAGE RANGE — The range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease functioning properly. 

COMMON MODE REJECTION RATIO —The ratio of a change in input common mode voltage to the resulting change in output offset voltage referred 
to the input. 

SUPPLY VOLTAGE REJECTION RATIO — The ratio of a change in supply voltage to the resulting change in output offset voltage referred to the input. 

OUTPUT OFFSET VOLTAGE — The difference between the voltages at the two output terminals with the inputs grounded. | 

OUTPUT COMMON MODE VOLTAGE — The average of the voltages at the two output terminals. 

OUTPUT VOLTAGE SWING — The peak-to-peak output swing that can be obtained without clipping. This includes the unbalance caused by output offset 
voltage. 

OUTPUT SINK CURRENT — The peak negative current available at either output of the amplifier. 

OUTPUT RESISTANCE — The resistance seen looking into either output terminal. 

POWER SUPPLY CURRENT — The current required from the power supplies to operate the device with no load. 


TYPICAL PERFORMANCE CURVES 
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GENERAL DESCRIPTION — The 1#A737E is a monolithic silicon 
chroma subcarrier information contained in a color television video 
at the outputs. 


FEATURES 


DOUBLY BALANCED DEMODULATION 
INTERNAL COLOR-DIFFERENCE MATRIX FOR NTSC COLOR TV 
10 VOLT PEAK-TO-PEAK E, - E, OUTPUT 


ABSOLUTE MAXIMUM RATINGS 
Supply Voltage 
Minimum Load Resistance 
Peak-to-Peak Reference Input Voltage 
Peak-to-Peak Chroma Input Voltage 
Internal Power Dissipation 
Operating Temperature Range 
Storage Temperature Range 
Lead Temperature (Soldering, 10 seconds) 


SCHEMATIC DIAGRAM 
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PLUGS INTO A STANDARD 9-PIN MINIATURE TUBE SOCKET OR SOLDERS INTO A PRINTED BOARD 


mica 2.2kQ 


wWA737E 
COLOR TV CHROMA DEMODULATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


integrated circuit which demodulates the 


signal and provides color-difference signals PHYSICAL DIMENSIONS 


+28 V 

3 kQ 

5V 

oV 

450 mW 

0°C to +70°C 
—55°C to +125°C 
+260°C 


ORDER PART NO. U8F7737394 


CONNECTION DIAGRAM 
(TOP VIEW) 
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7 | FAIRCHILD LINEAR INTEGRATED CIRCUITS »A737E 


ELECTRICAL CHARACTERISTICS (T, = 25°C, V~ = 24 V, Test Circuit 1 unless otherwise specified) 


PARAMETER | CONDITIONS MIN. TYP. MAX. UNITS 
Supply Current | 7 | eo = 0, R = 1MQ 45 8.0 11.5 mA 
. eg = 0, R, = 1 MQ, T, = 70°C 8.0 12.0 mA 
ec =0 | 16.5 21 25.5 mA 
| : ec = 0, T, = 70°C 21 mA 
Internal Power Dissipation Qo = 0 320 410 mW 
a ec = 0, T, = 70°C 320 420 mW 
DC Voltage at any Output Terminal =e, =0 12.5 14.7 16.5 V 
| 7 ec = 0, T, = 70°C 12.0 14.3 | V 
Absolute Value of DC eg = 0 | 0.2 1.0 V 
Difference Voltage between 
any Two Outputs 
DC Voltage at either | @, =O = eg = 9.8 V 
Reference Terminal , 
DC Voltage at either ec = 0 3.2 V 
Chroma Terminal | - a | | 
Reference Input Resistance | e, = 0 | 1.7 | ko 
Reference Input Capacitance ec = 0 6.0 pF 
Chroma Input Resistance 0.8 kQ 
Chroma oe Capacitance 50 oF 
Peak-to-Peak Chroma 3 E, - Ey = 5Vp-p 0.4 0.7 V 
Input Voltage | 
Peak-to-Peak E, - Ey = 5Vp-p 3.5 3.8 4.2 V 
E, - Ey Output Voltage 
Peak-to-Peak : E, - Ey = 5Vp-p 0.75 1.0 1.25 V 
Eo - Ey Output Voltage 
Maximum Peak-to-Peak | Qc = 1.5Vp-p 8.0 10 V 
E, - Ey Output Voltage 3 
E,-E,Demodulation Angle E,-Ey=5Vp-p | 3 Degrees 
E,-EyDemodulation Angle 8 —- E,- Ey = 5Vp-p Le 109 | Degrees 
Baby Demodulation Angle a E, - Ey = 5Vp-p : 259 | Degrees 
E, - Ey Demodulation Angle E,-Ey=5Vp-p | 101 106 111 Degrees 
relative to E, - Ey 
Demodulation Angle | 
E, - Ey Demodulation Angle E,- Ey = 5Vp-p 96 104 112 Degrees 
relative toE, - Ey 7 : 
Demodulation Angle 
Highest Peak-to-Peak ec = 0 | | 03 °°» 08 Vv 


Demodulator AC Unbalance 
Voltage at any Output Terminal 


DEFINITIONS. . 

Color-Difference Demodulation Angle — A color-difference demodulation angle is defined as the instantaneous phase of the (+) Chroma input signal 
which produces the most positive voltage at the respective color-difference output with the phase of Reference “‘A” taken at 3 degrees and the phase 
of Reference ‘‘B” taken at 106 degrees. 


(+) Chroma Input — A composite chroma signal containing the burst at a phase of 180 degrees is demodulated to produce specified color-difference 
demodulation angles when applied to the (+) Chroma input. _ 


(—) Chroma Input — A composite chroma signal containing the burst at a phase of O degrees is demodulated to produce specified color-difference 
demodulation angles when applied to the (—) Chroma input. 
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7 | FAIRCHILD LINEAR INTEGRATED CIRCUITS »A737E 


TYPICAL ELECTRICAL CHARACTERISTICS 


(TEST CIRCUIT 1 UNLESS OTHERWISE SPECIFIED) 


DIFFERENCE BETWEEN THE 
| | SUPPLY VOLTAGE AND THE 
SUPPLY CURRENT VERSUS. INTERNAL POWER DISSIPATION DC VOLTAGE AT ANY OUTPUT 
SUPPLY VOLTAGE VERSUS SUPPLY VOLTAGE VERSUS SUPPLY VOLTAGE 
400 : 


SUPPLY CURRENT - mA 
INTERNAL POWER DISSI PATION - mW 
DIFFERENCE BETWEEN SUPPLY VOLTAGE 
AND DC OUTPUT VOLTAGE - VOLTS 


26 28 


SUPPLY VOLTAGE - VOLTS SUPPLY VOLTAGE - VOLTS SUPPLY VOLTAGE - VOLTS 
SUPPLY CURRENT INTERNAL POWER DISSIPATION DC VOLTAGE AT ANY OUTPUT 
VERSUS LOAD RESISTANCE __ VERSUS LOAD RESISTANCE | VERSUS AMBIENT TEMPERATURE 


15.0 


He 
(Smee 
Nit Ty 
dice Ie JL 
eee e 
CE es ee 


Ty7 25°C 
aia 


SUPPLY CURRENT 
ros 
INTERNAL POWER DISS! PATION - mW 
DC OUTPUT VOLTAGE - VOLTS 


10 20 «+30 50 160 200 300 5 10 20 30 50 100 200 300 
LOAD RESISTANCE - kQ LOAD RESISTANCE - kQ AMBIENT TEMPERATURE - °C 
| DEMODULATION SENSITIVITY 
DEMODULATION ANGLES TO RELATIVE PHASING OF 
DEMODULATION LINEARITY AND RELATIVE GAINS REFERENCE SIGNALS 
10 — 5 

* = 2av (eae ae (ie a ae 

wel Ta Ea 


oe ae 


ati: , 
pat Sata 
ae 
ee eaten 


ARS 
S2e, 


i ee 


PEAK-TO-PEAK COLOR-DIFFERENCE OUTPUT VOLTAGES- VOLTS 


A 


PEAK-TO-PEAK CHROMA INPUT VOLTAGE - VOLTS _ 


DEMODULATION SENSITIVITY 
TO AMPLITUDE OF 
REFERENCE SIGNALS 


TEST CIRCUIT 1 


INPUTS OUTPUTS 


CHROMA: - e e 
Cc 10k 
fc = 3.59 MHz = e ct @ 
REFERENCES "A" AND "B"': fete pti ele ? 
°A : *B ° la tpt ‘ y 
e e@ 


Ry R 
3.3k $3.3k 73.3k T5pF = 75 pF 75 pF 


PEAK-TO- PEAK COLOR-DIFFERENCE OUTPUT VOLTAGES - VOLTS 


0 0.4 0.8 1.2 1.6 2.0 
PEAK-TO-PEAK REFERENCE INPUT VOLTAGES - VOLTS 
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wA739C 


DUAL LOW-NOISE OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The ,A739C consists of two identical operational amplifiers constructed on a 
single silicon chip using the Fairchild Planar* epitaxial process. These low-noise, high-gain amplifiers exhibit 
extremely stable operating characteristics over a wide range of supply voltage and temperatures. The device 
is intended for a variety of applications requiring two high performance operational amplifiers. 


FEATURES 
e SINGLE OR DUAL SUPPLY OPERATION 
LOW NOISE FIGURE, 2.0 dB 
HIGH GAIN, 20,000 V/V 
LARGE COMMON MODE RANGE, +11 V 
EXCELLENT GAIN STABILITY VS. SUPPLY VOLTAGE 
NO LATCH-UP 
OUTPUT SHORT CIRCUIT PROTECTED 


TYPICAL APPLICATIONS 
e DUAL OPERATIONAL AMPLIFIER 
e PHONO AND TAPE STEREO PREAMPLIFIER 
e TV REMOTE CONTROL RECEIVER 
e DUAL COMPARATOR 
e SENSE AMPLIFIER 
e OSCILLATOR 
e ACTIVE FILTER 


ABSOLUTE MAXIMUM RATINGS 
Supply Voltage 
Internal Power Dissipation (Note 1) 
Differential Input Voltage 
Input Voltage (Note 2) 
Storage Temperature Range 
Operating Temperature Range 
Lead Temperature (Soldering, 10 seconds) 
— Output Short-Circuit Duration, T, = 25°C (Note 3) 


SCHEMATIC DIAGRAM 


OUTPUT ‘! INVERTING ; OUTPUT 
LAG A LAG . INPUT B 8 LAG B 


O J 
NON-INVERTING INVERTING NON-INVERTING 
INPUT A INPUT A INPUT B 


Notes on page 2 


+18V 

500 mw 

+5V 

+15V 

—55°C to +125°C 
0°C to +70°C 
260°C 

30 seconds 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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TYPICAL DUAL IN-LINE PACKAGE 


375 
TYP. 


.200 MAX. 


.020 
015 


ORDER PART NO. U6E7739393 


CONNECTION DIAGRAM 
(TOP VIEW) 


OUTPUT A (wl 


OUTPUT 
eed LAG B 
NON-INVERTING 
INPUT A 
INVERTING NON- INVERTING 
INPUT A be INPUT B 


INVERTING 
INPUT B 


*Planar is a patented Fairchild process. 


FAI ROHL iL_D 


SEM ean DU oe 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


ELECTRICAL CHARACTERISTICS (V. = +15 V, R, = 50 k& to Pin 7, T, = 25°C unless otherwise specified) 


PARAMETER CONDITIONS | MIN. TYP. MAX. UNITS 


Input Offset Voltage R, < 200 2 


Input Offset Current 

Input Bias Current 

Input Resistance 

Large-Signal Voltage Gain Vour = +5 
Positive Output Voltage Swing 

Negative Output Voltage Swing 


OV 


Output Resistance f = 1.0 kHz 

Input Voltage Range 

Common Mode Rejection Ratio Ro < 10 kQ 

Supply Voltage Rejection Ratio R, < 10 k2 

Power Consumption Vour = 9 

Supply Current Voyr = 0 

Broadband Noise Figure R, = 10 k2, BW = 10 Hz to 10 kHz 
Turn On Delay (See Figure 1) Open Loop, Vy = +20 mV 
Turn Off Delay (See Figure 1) Open Loop, V,,, = +20 mV 
Slew Rate (unity gain) (See Figure 2) C, =O. uF, R, = 4.72 
Channel Separation (See Figure 3) R, < 10 kQ, f = 10 kHz 
The following specifications apply for V, = +4.0 V, T, = 25°C 

Input Offset Voltage R, < 200 

Input Offset Current 

Input Bias Current 

Supply Current Vout = 0 

Power Consumption Vour = 0 

Large-Signal Voltage Gain Voyr = £1L0V 


Positive Output Voltage Swing 
Negative Output Voltage Swing 


PULSE RESPONSE 
WAVEFORMS 


Figure 1 


NOTES: 
(1) Rating applies at ambient temperature below 60°C. Derate at 7.7 mw/°C 


(2) For supply voltages less than = 15 V, the absolute maximum input voltage is equal to the supply voltage. 


(3) Short circuit may be to ground or either supply. 


FREQUENCY RESPONSE 
TEST CIRCUIT 


Figure 2 


above 60°C. 
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37 
6500 
412 
14 


+10 
70 


2500 
+2.5 
—3.6 


1.0 6.0 mV 
50 1000 nA 
300 2000 nA 
150 kQ 
20,000 V/V 
+13 V 
—15 V 
5.0 kQ 
+11 V 
90 dB 
50 uN /V 
270 420 mW 
9.0 14 mA 
2.0 dB 
0.2 uS 
0.3 LS 
1.0 V/s 
140 dB 
1.0 6.0 mV 
50 1000 nA 
300 nA 
2.5 mA 
20 mW 
15,000 V/V 
+2.8 V 
—4.0 V 


CHANNEL SEPARATION 
TEST CIRCUIT 


a ec nt em ee ee ee ee 


Yon 1 


EPARATION= —— 
: Vop 108 


© Vog 


Figure 3 


FAIRCHILD LINEAR INTEGRATED CIRCUITS A739C 


TYPICAL PERFORMANCE CURVES 


INPUT NOISE VOLTAGE INPUT NOISE CURRENT WIDE BAND INPUT NOISE 
AS A FUNCTION AS A FUNCTION VOLTAGE AS A FUNCTION 
OF FREQUENCY OF FREQUENCY OF TEMPERATURE 


A 
a a 5 $9 OT 
{| = an [| | 


INPUT NOISE VOLTAGE - pV 


MEAN SQUARE INPUT NOISE VOLTAGE - V2/Hz 
MEAN SQUARE INPUT NOISE CURRENT - A2/Hz 


1072? 


10 100 lk 10k 100k 


FREQUENCY - Hz | TEMPERATURE. - °C 

WIDE BAND INPUT NOISE COMMON MODE RANGE TYPICAL OUTPUT VOLTAGE 
CURRENT AS A FUNCTION AS A FUNCTION or AS A FUNCTION OF 
OF TEMPERATURE SUPPLY VOLTAG | SUPPLY VOLTAGE 


NOISE CURRENT - nA 
COMMON MODE VOLTAGE RANGE - V 
OUTPUT SWING - V 


TEMPERATURE - °C SUPPLY VOLTAGE - t V SUPPLY VOLTAGE - t V 
OUTPUT CAPABILITY TOTAL SUPPLY CURRENT TOTAL POWER DISSIPATION 
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF 

SUPPLY VOLTAGE SUPPLY VOLTAGE SUPPLY VOLTAGE AND LOAD 


RMS OUTPUT VOLTAGE - V 
TOTAL SUPPLY CURRENT - mA 
POWER DISS! PATION - mW 


SUPPLY VOLTAGE - +V SUPPLY VOLTAGE -?V 


OPEN LOOP VOLTAGE GAIN OPEN LOOP GAIN INPUT OFFSET CURRENT 
AS A FUNCTION OF AS A FUNCTION OF AND BIAS CURRENT AS 
SUPPLY VOLTAGE ms TEMPERATURE FUNCTIONS OF eee : 


Ve =t15V 
Vg *0.5Vrms 


z 


VOLTAGE GAIN 
VOLTAGE GAIN 
8 
x 
CURRENT - pA 


SUPPLY VOLTAGE -7V TEMPERATURE - °C TEMPERATURE - °C 


Ses 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS A739C | 


TYPICAL PERFORMANCE CURVES 


OUTPUT VOLTAGE 


CLOSED LOOP GAIN OPEN LOOP FREQUENCY SWING AS A FUNCTION OF 
AS A FUNCTION OF RESPONSE USING RECOMMENDED : _ FREQUENCY FOR VARIOUS 
FREQUENCY COMPENSATION ecldtatiea COMPENSATION NETWORKS 


. +15V 
C,= 300pF R)= 4700 


C)*0.001uF R)= 150 


E z tt 
pc 


C)= O.0luF Ry* 332 


Cu NT 
poe N 


st ims NN 
CHIESA 
STN NS 
Sees ian 


VOLTAGE GAIN - dB 
PEAK TO PEAK OUTPUT SWING - V 


OPEN LOOP VOLTAGE GAIN - dB 


o LLL cas Onur R472 al INI eis e HH 
eLUIET TIM TT TU) NUP ae eof a : iiisniiaviie 
100 10k 10M 100 iM 10M 
FREQUENCY - Hz FREQUENC Y ~ Hz 
CHANNEL SEPARATION CHANGE OF A.C. 
FREQUENCY COMPENSATION OPEN LOOP PHASE SHIFT AS A FUNCTION OF CHARACTERISTICS 
NETWORK WITHOUT COMPENSATION FREQUENCY WITH TEMPERATURE 
| Ne) Ce) ee 
eHILLAILIPSU ere | SECS) = 
TIENT : HAGA) “= 
3 | S IN] 4 
eTTUCTIICTITIDNT) & ERE RR 
3 -180 N 3 80 Le Eta ail 5 0.8 Lane By SLEW RATE 
LITT © EECA © Eo 
\ 0.4 
unre 8 a0 6 lo 
bee CUI Cet ei Foe Se a 
100 Ik 1k = 100k SIM 1OM 10 100 100k i A a OR 
FREQUENCY - Hz FREQUENCY - Hz TEMPERATURE - °C 
TYPICAL APPLICATION 
STEREO PHONO PREAMPLIFIER—RIAA EQUALIZED 
+309 
O05HF 005 )F } O05uF 005 uF 
0.1, Si 
ao = ae l92 
*. 150k 150kQ ae 4 
10 
i asy 1 2. a5y 
OUTPUT A = om ae oat OUTPUT B 


5uF 


750 pF 270k Q i. /25N oo 
#1 a &, 
oo ZI 2k 1.2kQ fai 


A iInpur —siB 


TYPICAL PERFORMANCE 


Gain 40 dB at 1 kHz, RIAA equalized 
Input overload point, 80 mV rms 

Noise level, 2uV referred to input 

Signal to noise ratio, 74 dB below 10 mV 
Channel separation @ 1 kHz, 80 dB 
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WA/41 
HIGH PERFORMANCE OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


e NO FREQUENCY COMPENSATION REQUIRED 
© SHORT-CIRCUIT PROTECTION fi etarAa h 
¢ OFFSET VOLTAGE NULL CAPABILITY JEDEC (TO-99) outline - 
e LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES a 
e LOW POWER CONSUMPTION pa 
e NO LATCH UP | 338 
.040 
GENERAL DESCRIPTION — The “A741 is a high performance monolithic operational amplifier constructed on mss 


Seating 


a single silicon chip, using the Fairchild Planar* epitaxial process. It is intended for a wide range of analog 
applications. High common mode voltage range and absence of ‘‘latch-up” tendencies make the “A741 ideal 
for use as a voltage follower. The high gain and wide range of operating voltages provide superior perform- 
ance in integrator, summing amplifier, and general feedback applications. The “A741 is short-circuit pro- 
tected, has the same pin configuration as the popular “A709 operational amplifier, but requires no external 
components for frequency compensation. The internal 6dB/octave roll-off insures stability in closed loop 
applications. 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage | 3 +22V 

Internal Power Dissipation (Note 1) 500 mW 

Differential Input Voltage +30V NOTES, Cirpnione 7 veristosts POscoinintes 
Input Voltage (Note 2) | +15V ican ae ee 
Storage Temperature Range 3 —65°C to +150°C 

Operating Temperature Range —55°C to +125°C ORDER PART NO. U5B7741312 
Lead Temperature (Soldering, 60 sec) 300°C 

Output Short-Circuit Duration (Note 3) : Indefinite 


SCHEMATIC DIAGRAM CONNECTION DIAGRAM 


(TOP VIEW) 


NC 


NON-INVERTING 


1 
OFFSET NULL (& 


2 
INVERTING INPUT© 


NON-INVERTING INPUT © 


OFFSET NULL 
10 


NOTE: PIN 4 CONNECTED TO CASE 


NOTES: 


(1) Rating applies for case temperatures to 125°C; derate linearly at 6.5 mW/°C for ambient temperatures above +75°C. 
(2) For supply voltages less than -—-15V, the absolute maximum input voltage is equal to the supply voltage. 
(3) Short circuit may be to ground or either supply. Rating applies to +125°C case temperature or +75°C ambient temperature. 


*Planar is a patented Fairchild process. 


FAIRCHILD 


| SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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| | FAIRCHILD LINEAR INTEGRATED CIRCUITS A741 


ELECTRICAL CHARACTERISTICS (V, = +15 V, T, = 25°C unless otherwise specified). | 


PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 
Input Offset Voltage < 1.0 
Input Offset Current 30 
Input Bias Current 200 
Input Resistance — 0.3 1.0 
Large-Signal Voltage Gain R, > 2kQ, Vi, = £10V 50,000 200,000 
Output Voltage Swing R, = 10 kQ +12 +14 
R, => 2ka2 +10 +13 
Input Voltage Range +12 +13 
Common Mode Rejection Ratio Ro < 10 kQ 70 90 
Supply Voltage Rejection Ratio Ro < 10 kQ 30 
Power Consumption 50 
Transient Response (unity gain) V.,= 20 mV, R, = 2kQ, 
C, < 100 pF 
Risetime 
Overshoot | 
Slew Rate (unity gain) R, = 2kQ 


The following specifications apply for —55°C < T, < +125°C: 
Input Offset Voltage Ro < 10 k& 
Input Offset Current 
Input Bias Current 
Large-Signal Voltage Gain R, => 2kQ, V4 = +10V 
Output Voltage Swing R, = 2kQ 


OPEN LOOP VOLTAGE OFFSET ABSOLUTE MAXIMUM 
VOLTAGE GAIN NULL CIRCUIT POWER DISSIPATION 


[RE ee a 


VOLTAGE GAIN-dB 


POWER DISSIPATION - mW 


 o 2 4 6 8 ) RM 6 B 2 °'5 45 65 85 105 125 
SUPPLY VOLTAGE (¢ V) "AMBIENT TEMPERATURE - °C 
OPEN LOOP TRANSIENT RESPONSE 
FREQUENCY RESPONSE TEST CIRCUIT TRANSIENT RESPONSE 


VOLTAGE GAIN - dB 
OUTPUT - mV 


~20 
I 10 100 Ik 10k 00k IM = I0M = 
FREQUENCY - Hz 
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HA741C 
HIGH PERFORMANCE OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


NO FREQUENCY COMPENSATION REQUIRED 

SHORT-CIRCUIT PROTECTION 

OFFSET VOLTAGE NULL CAPABILITY 

e LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES 
e LOW POWER CONSUMPTION 

e NO LATCH UP 


GENERAL DESCRIPTION — The “A741C is a high performance monolithic operational amplifier constructed. on 
a single silicon chip, using the Fairchild Planar* epitaxial process. It is intended for a wide range of analog 
applications. High common mode voltage range and absence of “‘latch-up” tendencies make the “A741C ideal. 
for use as a voltage follower. The high gain and wide range of operating voltages provide superior perform- 
ance in integrator, summing amplifier, and general feedback applications. The “A741C is short-circuit pro- 
tected, has the same pin configuration as the popular “A709 operational amplifier, but requires no external 
components for frequency compensation. The internal 6dB/octave roll-off insures stability in closed loop 
applications. For full temperature range operation (—55°C to +125°C) see wA741 data sheet. 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-99) outline 


040 | 
MAX, 


Seating ee 
Plane { 


ae OL 


ABSOLUTE MAXIMUM RATINGS . 
Supply Voltage +18V 
Internal Power Dissipation 500 mW 
Differential Input Voltage | +30V 
Input Voltage (Note 1) +15V 
Storage Temperature Range 10-99 —65°C to +150°C 
Dual-In-Line —55°C to +125°C 
Operating Temperature Range 0°C to +70°C oe Admenstoneimiiches pute 
Lead Temperature (Soldering, 60 sec) TO-99 300°C Package weight isst 22 grams 
(Soldering, 10 sec) Dual-in-Line 260°C 
Indefinite ORDER PART NO. U5B7741393 


Output Short-Circuit Duration (Note 2) 


CONNECTION DIAGRAMS TYPICAL DUAL IN-LINE PACKAGE 


-TAB 


SCHEMATIC DIAGRAM 


NON-INVERTING 
INPUT 


Qs 
OFFSET NULL 
O 


NOTES: All dimensions in inches 
Leads are intended for insertion in hole rows, 300 centers 


ORDER PART NO. U6E7741393 


NOTES: *Planar is a patented Fairchild process. 


(1) For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voitage. 
(2) Short circuit may be to ground or either supply. 


FAIRCHILD 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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ELECTRICAL CHARACTERISTICS (V, = +15 V, T, = 25°C unless otherwise specified) 


PARAMETER 


Input Offset Voltage 
Input Offset Current 
Input Bias Current 

Input Resistance 
Large-Signal Voltage Gain 
Output Voltage Swing 


Input Voltage Range 

Common Mode Rejection Ratio 
Supply Voltage Rejection Ratio 
Power Consumption 

Transient Response (unity gain) 


Risetime 
Overshoot 
Slew Rate (unity gain) 


The following specifications apply for O°C < T, 


Input Offset Voltage 
Input Offset Current 
Input Bias Current 
Large-Signal Voltage Gain 
Output Voltage Swing 


OPEN LOOP 
VOLTAGE GAIN 


fe odesa A Iie 

aetna 
REPL ERERES 
MERA oees 
RES Coa eeS 
(eV aneaREae 
cERRSERERE 


VOLTAGE GAIN-dB 


CONDITIONS 
Rs < 10k 


MIN. 


R, > 2kQ, V 
R, > 10k2 
R, > 2ko 


+10V 20,000 
+12 
+10 
+12 

Re < 10 k2 70 

R, < 10 ka 


out = 


V,, = 20 mV, R, = 2k2 
C, < 100 pF 


R, > 2k2 


< +70°C: 
Rs < 10k2 


R, > 2k, V,, = +10V 
R, > 2ko 


TYPICAL PERFORMANCE CURVES 


OPEN LOOP | 
FREQUENCY RESPONSE 
et eed 
Po f3 


VOLTAGE GAIN=dB 


100,000 
+14 
+13 
+13 

90 
30 
50 


TRANSIENT RESPONSE — 


OUTPUT - mV 


i 


10% 
fe Ta 25°C 
RISE TIME Ri 2kQ 


C= (00pF 


0 2 4 6 8 0 2 4 6 B 2 i 10 100k ~~ 0k~—st00k-)= IMM 
SUPPLY VOLTAGE (tV) FREQUENCY ~ Hz 
VOLTAGE OFFSET TRANSIENT RESPONSE 
NULL CIRCUIT TEST CIRCUIT 
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UNITS 


WA751C 
DIFFERENTIAL VIDEO AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


FEATURES | 
PHYSICAL DIMENSIONS 

e VOLTAGE GAIN 600 in accordance with 

e 2002 INPUT LINE TERMINATION JEDEC (TO-99) outline 


e 10 ns TYPICAL PROPAGATION DELAY 
e NO FREQUENCY COMPENSATION REQUIRED 


GENERAL DESCRIPTION — The »A751C is a monolithic two-stage differential input differential output video 
amplifier constructed on a single silicon chip using the Fairchild Planar* epitaxial process. Internal series 
feedback is used for high gain and excellent gain stability. Internal sense line termination minimizes line 
reflections and eliminates the need for external termination components. External frequency compensation 
is not required. The device is particularly useful as a read amplifier in high-speed thin film memories. Other 
applications include general purpose video and pulse amplifiers where high gain and excellent gain stability 
are required. For applications where lower gain is required and where input termination is not desirable, see 
the «A733 data sheet. 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage +8V 

Differential Input Voltage +2V 

Common Mode Input Voltage (Note 1) +1V 

Output Current | 7.5 mA 

Internal Power Dissipation (Note 2) 250 mW 

Operating Temperature Range —0° to +70°C NOTES: Dimensions as per latest J-10 committee 

Storage Temperature Range —65°C to +150°C Pn 

Lead Temperature (soldering, 60 second time limit) 300°C ners See enerela 

ORDER PART NO. U5B7751393 

SCHEMATIC DIAGRAM . . CONNECTION DIAGRAMS PHYSICAL DIMENSIONS 


(TOP VIEW) (TYPICAL FLAT PACKAGE) 


TAB (TOP VIEW) 


LO- 


INPUT GND. 7) (7) output 1 


Rs oe 
. © OUTPUT 1 
PUT 
INPUT END © . O 
iy) 


© OUTPUT 2 


ORDER PART NO. U3H7751393 


NOTES: | *Planar is a patented Fairchild process. 
(1) Input voltage limited due to internal resistor between inputs and ground. 
(2) Rating applies for ambient temperatures to 70°C. 


RCHILD 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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PARAMETER (see definitions, page 4) CONDITIONS 


Differential Voltage Gain 
| Bandwidth 
Risetime Vin = 1.0 mV 
Propagation Delay Vin = 1.0 mV 
Differential Input Resistance 
Input Capacitance 
Output Noise Voltage | BW = 20 Hz to 30 MHz 
Common Mode Rejection Ratio Voy = 20 mV 
Supply Voltage Rejection Ratio 
Output Offset Voltage 
Output Common Mode Voltage 
Output Voltage Swing 
Output Resistance 
Positive Power Supply Current 
Negative Power Supply Current 


TYPICAL PERFORMANCE CURVES 


PHASE SHIFT GAIN VERSUS FREQUENCY GAIN VERSUS FREQUENCY 
AS A FUNCTION AS A FUNCTION AS A FUNCTION 
OF FREQUENCY OF Le sRaniaheaisa OF SUPPLY VOLTAGE oo 
60 et) 
7 a 
HT 
atin GAL 


CHIC CNG 
LL het, 
a a 25°C 


1 5 lO 50 100 500 1000 1 5 10 50 100 500 1000 
FREQUENCY - MHz FREQUENCY - MHz FREQUENCY - MHz 


NS V*=6,4V 
AX V7= -8.0V 
tte yt Bebe 


* ins 


SINGLE ENDED VOLTAGE GAIN - dB 
SINGLE ENDED VOLTAGE GAIN - dB 


OUTPUT VOLTAGE SWING DIFFERENTIAL 


AS A FUNCTION. OVERDRIVE 

OF FREQUENCY hs RECOVERY TIME 

TTL a 

. i a ot ee ee a 
B, ge 
2 on ee a 
£ i ee = 
: feaae 
=. et /L | | 
0.2 Pa a ee 
2 a ie (a 

5 10 . 50 10 500 1000 0 10 20 x 4 50 60 70 
GE - mV 


FREQUENCY - MHz DIFFERENTIAL INPUT VOLTA 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ,A751C 


TYPICAL PERFORMANCE CURVES 


PULSE RESPONSE VOLTAGE GAIN VOLTAGE GAIN 
AS A FUNCTION AS A FUNCTION AS A FUNCTION 
OF TEMPERATURE - OF TEMPERATURE OF SUPPLY VOLTAGE 


Rp =1.2kQ 


-_ 
rg 


sd 


RELATIVE VOLTAGE GAIN 
RELATIVE VOLTAGE GAIN 


OUTPUT VOLTAGE - V 


BRE ZRRER 
eee ae 


aA 


RCENT CHANGE IN SUPPLY VOLTAGE 


R ‘ 


TEMPERATURE - °C 


OUTPUT VOLTAGE SWING OUTPUT VOLTAGE SWING OUTPUT VOLTAGE SWING 
AS A FUNCTION AS A FUNCTION AS A FUNCTION 
OF SUPPLY VOLTAGE OF AC LOAD RESISTANCE 7 OF DC LOAD RESISTANCE 


pot 
= 


Ty" 25°C 
V += 4,8V 


_ 
° 
nN 


V- = -6.0V 
R, (DC) #1.2k2 


CIC 

IIT 
CoAT 
‘CIA 
CZ 
CTP Cor 


10. 50 100 500 1k 5k 10k “100 500 ~—siIk 5k «Ok SC; 
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TEST CIRCUIT 


Tk 9 7 
IQ 3 
INPUT?2 ) § ©) OUTPUT 2 
] 4 15 S6pF S6pF 
90 TkQ 1.2kQ 2510Q $1.2kQ $5100 
= a ee! 3. = = = = 
V-=—6.0V 


NOTE: Circuit measures device performance with common mode and differential pulses simultaneously applied and typical output loading. Pin 
numbers are for TO-99 package. 


DEFINITION OF TERMS 


DIFFERENTIAL VOLTAGE GAIN —The ratio of the change in the differential output voltage to the change in voltage between the input terminals pro- 
ducing it. 

BANDWIDTH — The frequency at which the differential gain is 3 dB below its low frequency value. 

RISE TIME— The time required for an output voltage step to change from 10% to 90% of its final value. 

PROPAGATION DELAY — The interval between the application of an input voltage step and its arrival at either output, measured at 50% of the final 
value. | 7 

INPUT RESISTANCE — The resistance seen between the two input terminals. 

INPUT VOLTAGE RANGE — The range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease functioning properly. 

COMMON MODE REJECTION RATIO —The ratio of a change in input common mode voltage to the resulting change in output offset voltage referred 
to the input. | 

SUPPLY VOLTAGE REJECTION RATIO — The ratio of a change in supply voltage to the resulting change in output offset voltage referred to the input. 

OUTPUT OFFSET VOLTAGE — The difference between the voltages at the two output terminals with the inputs grounded. — 

OUTPUT COMMON MODE VOLTAGE — The average of the voltages at the two output terminals. 

OUTPUT VOLTAGE SWING — The peak-to-peak output swing that can be obtained without distortion. This includes the unbalance caused by output offset 
voltage. 

OUTPUT RESISTANCE — The resistance seen looking into either output terminal. 

POWER SUPPLY CURRENT — The current required from the power supplies to operate the device with each output externally loaded with 1.2 kQ. 
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LINEAR INTEGRATED CIRCUITS COMING SOON 


Type Function 

A715 High Speed Operational Amplifier 

A725 Instrumentation Amplifier 

wA731 _ High Speed Dual Channel Sense Amplifier 
A735 _ Micropower Operational Amplifier 


Type Function 

pA740 Field Effect Operational Amplifier ; 
wA742 AC Power Control System (Trigac) 

wAT44 Radiation Resistant Operational Amplifier 
wAT49 Dual Operational Amplifier 


COMMUNICATIONS CIRCUITS 


Second Generation linear circuits will make their biggest impact in the 
field of communications. Previously limited by high noise, restricted 
frequency range, and poor dynamic range performance, linear circuits 
will extend their usefulness into the microwave range with operation 
above 1 GHz. An entire family of circuits is under development for 
manpack, mobile, and ground based communication systems as well 


A715 — HIGH SPEED OPERATIONAL AMPLIFIER 


DESCRIPTION 

The «A715 is a monolithic, high speed, high gain, operational amplifier 
featuring high slew rate, low setting time, low offsets, high input 
impedance, wide common mode range, high output swing, and zero 
adjust. It is useful in A to D and D to A-converters, phase locked loops, 
video amplifiers, sample and holds, and multiplexed analog gates 
where moderate speeds and bandwidths from D.C. to 30 MHz are 
required. 


FEATURES 
Input Impedance 10 MQ 
Open Loop Gain 45,000 
Slew Rate at Unity Gain 20V/uS 
SUPPLY VOLTAGES +5to +18V 
TEMPERATURE RANGES —55 to +125°C 
0 to +70°C 
PACKAGES TO-5, FLATPACK, and DIP 


pA725 — INSTRUMENTATION AMPLIFIER 


DESCRIPTION 


This operational amplifier is specifically designed for use in low level 
process control and instrumentation systems. Second generation pro- 
cessing allows the design of the circuit to reach a level of complexity 
and performance previously attained in discrete designs requiring as 
many as 100 transistors. Noise levels closely approach thermal noise 
limits. 


FEATURES . 

Noise Voltage (0.01 to 1 Hz) 0.5uV_-p 
Open Loop Gain 120 dB 
Offset Voltage Drift 0.6uV/°C 
Common Mode Rejection 125 dB 
Supply Rejection 100 dB 
Input Offset Current 3 nA 


“A731 — HIGH SPEED DUAL CHANNEL SENSE AMPLIFIER 


DESCRIPTION 


The A731 is designed for high speed core memories operating at 
cycle times down to 400 nS. The device will accept inputs from two 
sense lines and consists of two preamplifiers OR’d into a threshold- 
ing circuit which drives the output logic which can be used as a 
memory data resistor. The device features fast response time, tight 
threshold accuracy and CCSL output logic. 


FEATURES 
Threshold Accuracy 2 mvV* 
Threshold Range 0 to 50 mV 
Propogation Delay 30 nS 
Strobe Release Time Variation +5nS 
SUPPLY VOLTAGES +6 Volts 
TEMPERATURE RANGE —55 to +125°C 
0 to +/0°C 
PACKAGES DIP and FLATPACK 


“Worst case for unit to unit, 5% power supplies and 0 to +-70°C 
temperature range. 


as for radar, CATV, and telephone systems. These circuits will find use 
as AM & FM IF amplifiers, balanced modulators and demodulators 
for suppressed carrier systems, frequency doublers, oscillators, log- 
arithmic amplifiers, variable phase shifters, audio mixers, ultra wide 
band amplifiers, multiplex decoders, and RF amplifiers. 


A735 — MICROPOWER OPERATIONAL AMPLIFIER 


DESCRIPTION 


Many applications of operational amplifiers call for minimum power 
consumption. This amplifier features electrical performance on a par 
with the wA/709 but consumes much less power. Some applications 
are: missiles, portable military equipment, spacecraft, ordnance and 
medical electronics. 


FEATURES 
Power Consumption 100 uW 
Operating Supply Voltage Range +3Vto +15V 
Open Loop Gain 88 dB 
Input Impedance 3 MQ 
Input Offset Current 2nA 
Input Offset Voltage 3 mV 
TEMPERATURE RANGE —55 to +125°C 
0 to +70°C 
PACKAGE TO-5, FLATPACK, and DIP 


vA740 FIELD EFFECT OPERATIONAL AMPLIFIER 


DESCRIPTION 


The uA740 is a monolithic FET input high performance operational 
amplifier featuring ultra high input impedance, low input current, 
wide common mode range, short circuit protection, and zero adjust. 
it is internally compensated for unity gain, and is useful as an 
integrator, active filter, and other applications requiring high input 
impedance and low input currents. 


FEATURES 
Input Impedance 10" 2 
Input Offset Current | 50 pA 
Open Loop Voltage Gain 100 dB 
Slew Rate | 8V/uS 
Output Swing +13V 
SUPPLY VOLTAGES +5to +20V 
TEMPERATURE RANGE —55 to +125°C 
0 to +70°C 
PACKAGE TO-5, FLATPAGK; and DIP 


uwA742 — AC POWER CONTROL SYSTEM (Trigac) 


DESCRIPTION 


This versatile circuit is designed for a variety of AC power controls 
where it performs the interface detection and signal translation to 
trigger pulses for thyristors such as SCR’s. The device consists of a 
voltage regulator, oscillator, differential amplifier, and signal pro- 
cessor. Four layer functions such as integrated gate turn-off SCR’s, 
made possible by second generation technology, permit circuit designs 
unattainable with either discrete components or first generation inte- 
grated circuits. 


Firing is accomplished at the zero crossing of load current thus 
minimizing RFI and allowing operation with leading, lagging, or 
resistive loads. The circuit also provides adjustable hysterisis set 
points, operation with either positive or negative temperature coeffi- 
cient sensors, and time proportioning operation for precision control. 


FEATURES 
Peak Output Current 2A 
Supply Voltage Operation DC, or AC to 440 Hz 


Supply Voltage Range 24 V and higher 


High Common Mode Noise Immunity 


TEMPERATURE RANGE —55 to +125°C 
0 to +70°C 
PACKAGE DIP 
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LINEAR INTEGRATED CIRCUITS COMING SOON 


A744 — RADIATION RESISTANT OPERATIONAL AMPLIFIER 


DESCRIPTION 


This device offers electrical performance similar to the A709, and is 
pin compatible. Built using dielectric isolation, the unit is resistant 
to both gamma and neutron radiation and meets military post irradi- 
ation specifications. 


FEATURES 
Input Offset Voltage 1 mV 
Input Offset Current 50 nA 
Input Bias Current | 200 nA 
Open Loop Gain 94 dB 
Input Impedance 100 kQ 
Output Voltage Swing +10V 
SUPPLY VOLTAGE +9Vto +15V 
TEMPERATURE RANGE —55 to +125°C 
- Oto 70°C 
PACKAGE TO-5, FLATPACK, and DIP 
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A749 — DUAL OPERATIONAL AMPLIFIER 


DESCRIPTION 


This device consists of two identical differential-input, single-ended 
output operational amplifiers built on a single chip. These high gain, 
high output swing amplifiers exhibit extremely stable operating char- 
acteristics over a wide range of supply voltages and temperatures. 
External loads allow high output capability and circuit flexibility. 


FEATURES 


Input Offset Voltage 1.0 mV 
Input Offset Current 50 nA 
Voltage Gain 20,000 . 
Output Swing +13V 
SUPPLY VOLTAGE +4Vto +18V 
TEMPERATURE RANGE —55 to +125°C 
0 to +70°C 
PACKAGE TO-5, FLATPACK, and DIP 


Part No. 


Type 


3100 
3101 
3102 
3250 
3300 
3303 


MOS INTEGRATED CIRCUIT 


Page No. Type 
7-1 3304 
7-3 3305/6 
7-5 3320 
7-9 3501 
7-15 3530 
7-17 3700 


MOS/LSI CROSS REFERENCE 


Device Type 


Dual 5 Input Gate 

Dual J-K Flip Flop 

Dual 3-Input Gate 

CRT Numeric Character Generator 

25-Bit Static Shift Register 

Dual 25-Bit Dynamic Shift Register 

Dual 16-Bit Static Shift Register 

64-Bit Static Shift Register 

64-Bit Dynamic Shift Register 

1024-Bit Read Only Memory 

64-Bit Static Random Access Memory 
4-Channel Multiplex Switch with all channel blartking 
6-Channel Multiplex Switch 

8-Channel Multiplex Switch CCSL Compatible 
10-Bit D/A Converter 

12-Bit A/D Converter 

8-Bit Parallel Accumulator 

10-Bit SER/PAR, PAR/SER 


NUMERICAL INDEX 


Page No. 


7-19 
7-21 
7-23 
7-27 
7-29 
7-33 


Type 


3701 
3705 
3750 
Siok 
3800 
3801 


PACKAGES 


Page No. 


7-37 
7-39 
7-43 
7-47 
7-53 
7-59 
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3100 
FIVE-INPUT GATE 


MOS INTEGRATED CIRCUIT 


GENERAL DESCRIPTION —- The 3100 dual five-input gate is a MOS monolithic integrated circuit. This device 
can be utilized as a logic block in an all MOS system, or as a breadboarding gate in designing customer 
integrated circuits. Input protection is provided on all inputs. 


PHYSICAL DIMENSIONS 
16 Lead Dual In-Line 


FEATURES 


e GATE PROTECTION 
e INVERTED AND NON-INVERTED OUTPUT BUFFERS 
e AND/OR, NAND/NOR CAPABILITY 


ABSOLUTE MAXIMUM RATINGS (Notes 2 & 3) 


Storage Temperature —65°C to. +150°C 
Operating Temperature —55°C to +85°C 
Power Dissipation at +-25°C : 200 mW 
Positive Voltage on any pin . . +0.3 V 


Negative Voltage on any pin —30V 


SCHEMATIC DIAGRAM 


Vop 


NOTE: Polarity indicators (0) external to the solid 
box conform to MIL-STD-806B where 0 
indicates the less positive state is active. 
Internal to the box and in the remainder 
of this data sheet conventional MOS polari- 
ties are used, where HI = ‘‘1’’ ~ —10V 
and LO = ‘‘0’’ ~ Gnd. 


NOTES: . 
(1) These ratings are limiting values above which serviceability may be impaired. 
(2) Voltage levels are with respect to GND Pin. 


Electrical Characteristics on Page 2 *Planar is a patented Fairchild process. 
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FAIRCHILD MOS INTEGRATED CIRCUIT + 3100 - 


ELECTRICAL CHARACTERISTICS (V,,. = —27 +2 Volts, Load = 10 MQ, 10 pF, T, = +25°C unless otherwise specified) 
CHARACTERISTIC | CONDITIONS 


Output Impedance to Ground lout = 100 HA 
Input Leakage Current Vin = —20V 
Input Capacitance : Vin = OV 
Input Logic Levels | 
“0” Level 
“1” Level 
Input Data Pulse Width 
Output Logic Levels 
“0” Level 
“1” Level 
pat (Q) 
fos (Q) 
edt Q 
tog Q) 


Power Consumption 


TRUTH TABLE 


Bl clole 
OUTPUT CHARACTERISTIC TRANSFER CHAEACTENSTCS EX sie ae mo] 0 | 
2 

ft OE Ge ee ee 
o0}/ofojfojf1]o041 
; Ste Won 2 Hiatt eee o0}/ofojfi]ofo]|.1 
PREC Sef aoeatat alae 
2 eS eee eee sie o/of}i1i{of1]o0]1 
TRESS ehe ee eee ieee OO a ae boo oe fa 
CeCe § eer ojo fifi fs fife 
3 Ree a hea: oe Wie Pe Mae Po 
cee con eee ee rtoltx lx lx fa fo 
pert tl Ph AE ee hor ag 

0 2.5 5.0 0 -3.0 ~6.0 -9.0 -l2 


Iq) - OUTPUT CURRENT - mA Vn) - INPUT VOLTAGE - VOLTS 
Our IN Logical ‘1’ is more negative than —9.0 V 


Logical ‘0’ is more positive than —2.0 V and < 0 V 
X is either ‘1’ or ‘0’ 


BOOLEAN FUNCTION: Q=A + B + CeDeE 
— QHAFB + CDE 


TYPICAL PROPAGATION DELAY 


INPUT OV 


OUTPUT OV 


| 
| 
| 
| 
tpd+(Q)—-1 —-{ |-— tpd—(Q) 


OUTPUT 


| 
| 
| 
| 
| 
tpd-(Q)--} —| — tpd+(Q) 
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3101 
DUAL JK FLIP-FLOP 


MOS INTEGRATED CIRCUIT 


GENERAL DESCRIPTION —The 3101 dual JK flip-flop is a MOS monolithic integrated circuit utilizing P- 
Channel enhancement technology. This device can be utilized as a logic block in an all MOS system, or as a ale “A ee 
breadboarding flip-flop in designing custom integrated circuits. Input protection is provided on all inputs. , 


FEATURES 

e INPUT PROTECTION 

e BUFFERED OUTPUTS 

e ASYNCHRONOUS SET AND CLEAR 
e SEPARATE CLOCK LINES 


ABSOLUTE MAXIMUM RATINGS (Notes 1 & 2) 


Storage Temperature | —65°C to +150°C 
Operating Temperature —55°C to +85°C 
Power Dissipation at +25°C 200 mW 
Positive Voltage on any pin +0.3 V 
Negative Voltage on any input pin —30V 
ORDER PART NO. A6J310114X 
SCHEMATIC DIAGRAM o 3 CONNECTION DIAGRAM 
. Vop 916 (TOP VIEW) 


\) 
é 


1 
Q, O O © 
- a 
= pea = Bel 
4 5 PRECLEAR 2 12 fie | 
PRESET PRESET 9 Sp 
PRECLEAR lar | 
coer pasa /\ = ae , 
| /s\ ca 
LY ne 
a 
ie = = = = 56 0: = = = = 3, pon 
O- O O O ; 
Fi Ky Ky : ; a 2S 
0 = a = a 
. NOTE: Polarity indicators (0) external to the solid 
age ae oe ee box conform to MIL-STD-806B where 0 
6 oa 7 4 indicates the less positive state is active. 
a) Io Che - Internal to the box and in the remainder 


= = = ; of this data sheet conventional MOS polari- 
ties are used, where HI = ‘‘1’’ ~ —10V 
and LO = ‘‘0’’ ~ Gnd. 


NOTES: 
(1) These ratings are limiting values above which serviceability may be impaired. 
(2) Voltage levels are with respect to the GND Pin. 
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Be FAIRCHILD MOS INTEGRATED CIRCUIT + 3101 


ELECTRICAL CHARACTERISTICS (V,, = —27 +2 Volts, T, = 25°C unless otherwise specified) 
CHARACTERISTICS : , , UNITS CONDITIONS 


Clock Frequency 
Clock Amplitude 
Clock Pulse Width 
Input Leakage Current 
Input Capacitance 
Input Logic Levels 
“0” Level 
“1” Level 
Input Data Pulse Width 
Output Impedance to Ground 
Output Logic Levels 
“0” Level 
“‘1”" Level 
Te etup 
release 
tad+ 
ao 
Power Consumption 


TRUTH TABLE 
ene OUTPUT CHARACTERISTICS 


Logical ‘1’ is more negative 
than —9.0V 


Logical ‘0’ is more positive 
than—2.0 V and < 0 


X" is the output state 
at time n 


Vout ~ OUTPUT VOLTAGE - VOLTS 


lqyr ~ OUTPUT CURRENT - mA 


TYPICAL SWITCHING WAVEFORMS 
, a MAXIMUM FREQUENCY VERSUS 
i i SUPPLY VOLTAGE 
-10V | ava 
a: id hel Paice 


Vyq INPUT laa 
ke ov' a 


ae —t ene 


Vix INPUT a ” 
m | -9.0V 


eee | 
ae =“ 


= | a le 
| 
| 7 | -9.01_ apy : : - 


Vpp ~ SUPPLY VOLTAGE ~ VOLTS 


| | 
ov 
| '-1.0V 
VoutPut 


| 
| 
lee 


~ MAXIMUM FREQUENCY - kHz . 


f max 


3102 
3 INPUT GATE 


MOS INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The 3102 is a MOS Monolithic 3-Input Gate Integrated Circuit. This device can 
be utilized as a vehicle in gaining familiarity with MOS integrated circuit logic versatility, as a building 


block in an all MOS system, or as a breadboarding gate in designing complex custom integrated circuits. | PHYSICAL DIMENSIONS 
(In accordance with JEDEC TO-100) 


Input protection is provided on all gate inputs. 


370 


i 

: Tes 

ABSOLUTE MAXIMUM RATINGS (Note 1) i 

Storage Temperature —-65°C to +150°C ——F 
Operating Temperature : —55°C to +85°C 10 LEADS“ ry ed 
Positive Voltage on any Pin (Veody == 0) +0.3 Volt | AT .500 aN 
Negative Voltage on any Pin (Veody =\0) 7 | —35 Volts | ~S= 
Power Dissipation at T, = 25°C <200 mW 


SCHEMATIC DIAGRAM 


.029 


NOTES: All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.02 grams . 


ORDER PART NO. A5F3102XXX 


CONNECTION DIAGRAM 


GND 


TOP VIEW 


NOTES: 


(1) These ratings are limiting values above which serviceability of the device may be impaired. . 
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FAIRCHILD MOS INTEGRATED CIRCUIT 3102 


ELECTRICAL CHARACTERISTICS (V5,<, = 0; 
CHARACTERISTICS | 


Ri oad 


Ron (See Figure 1) 


Input Leakage Current 
Threshold Voltage (V;,,) 
Input Capacitance 
Power Consumption 


FIG. 1 


TYPICAL “ON” RESISTANCE 


Roy ~ ON RESISTANCE - kQ 


Vgg ~ GATE TO SOURCE VOLTAGE - VOLTS 


T, = 25°C) 


CONDITIONS 


Vop = —27V + 2.0V 
Vp, == Gnd 

Vin = —20V 

Vin = —25V 


Vp = Ver Ip = —10 uA 


Vop 


SCHEMATIC DIAGRAM 


Vpp 
RESISTANCE CHARACTERISTIC 
Parameters Conditions 
Ri oad Vpp = 25 V 140 kQ Di 
Vp, = OV 
G,;o——_| 
Ron Ves =—20V | 5002 ; 
Vos < —1.0V Do, S$) 
Vp. = OV 
G29——__+} 
Vp) = OV slic 
G30——-} 


NOR GATE CONFIGURATION 


Pin 8 = Pin 10 = Vou; 
Pin 1 = Pin 9 = GND 
—27V + 2.0V 


Vpp 


VOLTAGE LEVEL NAND GATE CONFIGURATION 


Pin 5 = GND 
Pin 8 = OUTPUT 
—27V + 2.0V 


Vop 


Vop 


Vout 


G;o——__-| 


G20———+j 


FIG. 2 


TYPICAL DRAIN TO SOURCE 
CHARACTERISTICS 


Ip ~ DRAIN CURRENT - mA 


Ioap ~ LOAD CURRENT - yA 


A 2.0 4,0 6.0 8.0 
Vpp ~ DRAIN VOLTAGE ~ VOLTS 


APPLICATIONS — MOS logic will provide the versatility to build many different functions. The following circuits show how to build the functions using one 


or two 3102 packages. 


INVERTING BUFFER 


C=AB+AB 
EXCLUSIVE NOR 
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FIG. 3 
TYPICAL PULL-UP RESISTANCE 


CCA 


FARE EE 


Vpp ~ DRAIN VOLTAGE ~ VOLTS 


NON-INVERTING BUFFER | 


C=AB+BA _ 
EXCLUSIVE OR 


PULL-UP RESISTANCE - kQ 


FAIRCHILD MOS INTEGRATED CIRCUIT 3102 


Vop C,t1 Yop 


Ao— Ao—, 
Bo—| 
| A Cy 


Om! 


C’,,, = AB +0C,(A +B) 
S = (A+B-+C,) C’,, , + ABC, 
FULL ADDER : 


Ro—| f—os 


; 


RS FLIP-FLOP RST FLIP-FLOP TYPE D FLIP-FLOP 


OUTPUT 


OUTPUT 


INPUT 


mis 
A 
oy 


PSLOW 


STATIC (DC) SHIFT REGISTER BIT DYNAMIC 4-PHASE (4¢) 
SHIFT REGISTER BIT 
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3250 
CRT NUMERIC CHARACTER GENERATOR 


MOS INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The 3250 is a numeric character generator subsystem on a single chip. It is de- 
signed to be used in conjunction with a cathode ray tube to display numeric information. Deflection pulses PHYSICAL DIMENSION 
are provided to sweep the beam through a seven segment character in eight clock pulses. Video pulses 
synchronized with the deflection pulses, are provided to blank the appropriate segments needed to form 
numerals. Approximately 520 characters may be displayed at a 60 cps refresher rate. Parallel data from a Ree ae 
keyboard may be entered directly into the 3250 thereby simplifying systems applications. 


FEATURES: 

e SERIAL OR PARALLEL STORAGE BUFFER ENTRY 
e DIRECT KEYBOARD ENTRY 

e 250 kHz SEGMENT RATE 

e BOTH HALF AND WHOLE ZEROS 

e D/A TYPE OUTPUTS AVAILABLE FOR +x, +y CURRENT SUMMING AMPLIFIERS ay 
e SPECIAL OUTPUTS FOR “1” OFFSET, DECIMAL POINT, AND OPTIONAL CONTROL USE 
e INDEPENDENCE BETWEEN CHARACTER DISPLAY AND BUFFER MOTION 

e 160 mW POWER CONSUMPTION 

e OPTIONAL CUSTOM CHARACTER SHAPES 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


.052 
.048 
050 ie 


Ail Voltages and Data Input Lines —30Vto +0.3V 
Power Supply | —30V 
Storage Temperature —55°C to +150°C 
Epes Temperature (A6G325014X) —55°C to +85°C 
(A6G325019X) 0°C to +70°C 

APPLICATIONS: | ORDER PART NO. A6G325014X —55°C to +85°C 


CALCULATOR READOUTS ORDER PART NO. A6G325019X O0°C to 70°C 
COCKPIT DISPLAYS | . 

TEST EQUIPMENT READOUTS 
DATA ACQUISITION SYSTEM READOUTS 

NUMERICAL CONTROL MACHINE POSITION READOUTS 

PROCESS CONTROL MONITORS 


BLOCK DIAGRAM PIN CONFIGURATION 


>. 
H | x DEFLECTION +x DEFLECTION PULSE +y DEFLECTION PULSE 
1 

S 


: t 
t 
-— \D>—p—+- VIDEO BLANKING 
1 
! 


> 


—x DEFLECTION PULSE ~y DEFLECTION PULSE 


OUTPUT SUPPLY 2 (Vos, ) OUTPUT SUPPLY 1 (Vos) 


H SERIALIZER RESET (SRT) 
| y DEFLECTION VIDEO BLANKING (Vp,) 
4 


- 0001 PULSE OUTPUT SERIALIZER CLOCK (85 ) 


1100 PULSE OUTPUT TOP VIEW GROUND 


“Q001”PULSE OUTPUT 
i “{100"PULSE OUTPUT 
“1101"PULSE OUTPUT ' 
“TH11"PULSE OUTPUT 1111 PULSE OUTPUT PARALLEL ENABLE (PE) 


' 
SERIALIZER RESET ; t SERIAL OUTPUT 


, 1101 PULSE OUTPUT N.C. 


SERIAL DATA OUTPUT (SDO) INPUT REGISTER CLOCK ( $3 ) 
! . 
\ i SERIAL DATA INPUT (SDI) 
) PUT POWER SUPPLY (V..) 
SERIALIZER CLOCK! = 1 | PARALLEL INPU ie 
PARALLEL DATA INPUT 1 (PDI 1) PARALLEL DATA INPUT 4 (PDI 4) 


t 
INPUT REGISTER CLOCK} i 
PARALLEL DATA INPUT 2 (PDI 2) PARALLEL DATA INPUT 3 (PDI 3) 


SERIAL PARALLEL 
INPUT ENABLE 


3250 CRT NUMERIC CHARACTER GENERATOR 


AIRC HiLo© 
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7 FAIRCHILD MOS INTEGRATED CIRCUIT 325000 


ELECTRICAL CHARACTERISTICS V., = —27 +1.0 Volts, R, = 10 MQ, C, = 10 pF (unless otherwise specified) 
SYMBOL 


CHARACTERISTICS 
Logic Inputs 
ae 
rey? 
Logic Outputs 
Qo” 
oh lid 
Clock 
Amplitude 
Width 


Segment and Input Register 


a CONDITIONS 


Frequency 
Data and Control Input Capacitance i | 


Power Supply Current Drain 
Power Dissipation 
Input Leakage Current 


Veco = —27 V 
Veco = —2] V 
Vin = —20V 


Rise and Fall 


V.~-=-—27V 
Times GG 


naz = 250 kHz 


DESCRIPTION OF PIN FUNCTIONS 


TIMING DIAGRAM 


OUTPUT DELAY, RISE AND FALL TIMES. 
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PIN SYMBOL NAME FUNCTION PIN SYMBOL NAME FUNCTION 
1,2 —x,-+x DEFLECTION These pulses are synchronous with the video 1i1—  PDI1-4 PARALLEL Parallel data entry is provided through PDI 
23 —y, +y PULSES output. When differentially integrated, they 14 DATA 1-4 into the input register in synchronous 
24 provide the deflection voltages necessary to INPUTS with ¢@s when PE is a logical ‘‘1.’’ 
sae CRT beam through the basic figure 15 SDI SERIAL SDI is shifted into the MSB of the input 
Slee rare: DATA register when PE is a logical ‘‘0’’ ard @s is 
Vos 1&2 OUTPUT Vos 1 is normally connected to ground and INPUT pulsed. 
SUPPLY Vos 2 to —27 volts. However, for special ap- 
1&2 plications, they may be connected anywhere 16 os INPUT os is utilized to contro! the data manipulation 
between 0 and —27 volts. REGISTER of the input register. (See explanation for PE 
VDB VIDEO Video Blanking pulses,: synchronous with the CLOCK below.) 
BLANKING x & y deflections pulses, are supplied to dis- 
play a character on the CRT. 17 PE PARALLEL Data manipulation of the input register is 
SPECIAL Special purpose binary codes were brought ENABLE synchronous with $s and depends ‘upon the 
PURPOSE out through output buffers to be utilized for logical state of PE. If PE is a logical. “‘l, 
OUTPUTS control purposes. The programmed codes may the parallel inputs PDI 1-4 are loaded into 
be used as follows: the input register (PD] 4 == MSB). If PE is 
0001 To control a ‘‘one offset’’ circuit which is tae d ane ee ub aetna 
necessary to center the character ONE within : 5 P sie lati le . 
aes serial mode. 
a character position. 
ili i e : : 
Sa ee rere sea 20 gs SERIALIZER _¢s_is utilized to control the serializer. (See 
i‘ : ; CLOCK explanation of SRT below.) 
1101 Character ‘‘A’"~is displayed with this code. 
iy OULDUE 12; Provided: tr exrertal eystenicor: 21. SRT SERIALIZER If SRT is a logical ‘0’ the serializer will 
trol to be used at customer discretion. ‘ : veg d 
ma RESET shift right one position when ds is pulsed. 
SDO SERIAL SDO is the LSB of the 4 bit input register. It Zero’s will be inserted into the MSB as the 
DATA” may be connected to a larger buffer register. register shifts right. If SRT is a logical ‘‘1,’’ 
OUTPUT then a one is inserted into the first stage 
Veg POWER = —27 t+ 1Vy. and the remaining seven stages are set to 
SUPPLY zero, when gs is pulsed. 


FAIRCHILD MOS INTEGRATED CIRCUIT 3250 


PARALLEL BUFFER APPLICATION 


CLOCK X POSITION 


x DEFLECTION 


VIDEO BLANKING 
CHARACTER 
POSITION 
COUNTER 


y DEFLECTION 


ANALOG INTERFACE 


ASSOCIATED 
GATING 


CHARACTER BUFFER |. 


{SERIAL BY WORD - 
PARALLEL BY BIT] 


SERIAL BUFFER APPLICATION 


CLOCK x POSITION 


x DEFLECTION 


VIDEO BLANKING 


ANALOG INTERFACE 


CHARACTER 

BUFFER 

(SERIAL BY WORD 
SERIAL BY BIT} 


DEFLECTION WAVE FORMS 


+x 


ty 
_3 3250 OUTPUT U U U U U U U 
“TO Uo DU wc Ty &LyS LJ. 


ty 


3250 OUTPUT 


+% 


X DEFLECTION VOLTAGE y DEFLECTION VOLTAGE 


-x Y GROSS 


_X& GROSS 7 
DEFLECTION 


ie DEFLECTION . if 


X DEFLECTION VOLTAGE V\YSV SV VSN y DEFLECTION VOLTAGE FN NT a NN; 


SYNTHESIS OF x | SYNTHESIS OF y 
DEFLECTION VOLTAGE DEFLECTION VOLTAGE 


FAIRCHILD MOS INTEGRATED CIRCUIT 3250 
CHARACTER FORMATION 


3 
A dashed line indicates a blanked seg- The numbers indicate the order in which 
ment (segment one is always blanked). P ; segments are displayed. 
1 
8 
5 7 
6 
‘see | Eor aia 
, | | | | | | l 
Pe b-— foomeem| 
| | | | | fy l 
BINARY * L.- L.. bic | ra 
INPUT 0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011 1101 1110 
CODE 
NOTES: 


1. The ‘‘1100’’ and ‘‘1111’’ codes are used for special control purposes and create no corresponding display. Characters 
may be inserted into these positions for special applications. 
2. See pin description for special outputs provided with 0001 and 1101 input codes. 


TYPICAL TIMING DIAGRAM 


DISPLAY PERIOD ONE DISPLAY PERIOD TWO 
3 
4 | 2 
ae 
5 | 7 
6 6 
CHARACTER DISPLAYED CHARACTER DISPLAYED 
$s 
SRT 
+X 
-Xx 
ty 
-y 


VIDEO BLANKING 
“9001” 


NX 


PB « 


PE 


PDI, 
PDI. 


PDI, 


PDI, 


SDI 
$D0 


SEGMENT DISPLAY 7 


co 
awk 
% 


The binary data for the character displayed in period one was available for parallel loading during segment 8 of the previous period. Actual loading occurred at the fall of 
os during segment one. The binary data for the character displayed during display period two was loaded serially during display period one. The input data must not change 
during segment two of any display period. 
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LOGIC BLOCK DIAGRAM 
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3300 
25 BIT STATIC SHIFT REGISTER 


MOS INTEGRATED CIRCUIT 


GENERAL DESCRIPTION—The 3300 is a 25 bit Static Shift Register. It is a monolithic integrated circuit utilizing Planar II*, P-channel enhancement mode MOS 


technology. Input and output access is made available in 16, 8 and 1 bit increments. This device was sete for use in single phase clock sequential digital 
systems as a delay line or memoy element. 


PHYSICAL DIMENSIONS 


| ] d a 
ABSOLUTE MAXIMUM RATINGS (Note 1) Pere te a 
335 
Storage Temperature —65°C to +150°C | 308 
Operating Temperature —55°C to +85°C ee 
Power Dissipation at T, = 25°C 200 mW im 
Voltage On Clock, Inputs and Supply Pins —35Vto +0.3 V i 


4 
a0 LEADS“ ve MaX.| 
Or? DIA. Wn MT 500 MIN. 


NOTES: All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.02 grams 


ORDER CODE A5F330014X 


SCHEMATIC DIAGRAM | BLOCK DIAGRAM CONNECTION DIAGRAM 
(ONE BIT) . | 


Veg 


TOP VIEW 


3 


cP 


Ci crea oar 
INTERNALLY 


GENERATED 
CLOCKS 


*Planar is a patented Fairchild process. 
NOTE: These ratings are limiting values above which the serviceability of the device may be impaired. 


FAIRC 


SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD MOS INTEGRATED CIRCUIT 3300 


ELECTRICAL CHARACTERISTICS (T, = 25°C, Veg (Pin 6) = —27 + 2V, Vpp (Pin 10) = —13 + 2V, unless otherwise specified) 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 


Power Consumption 

Operating Frequency 

Clock Pulse Amplitude ‘0’ level 
“1” level 


Clock Pulse Width 

Clock Pulse Rise and Fall Time 
Clock Capacitance 

Clock Leakage Current 


Input Amplitude “0” level 
“1” level 

Input Capacitance 

Input Leakage Current 

Output Levels “0” level 
“1” level 

Time Delay-Fall 

Time Delay-Rise 


TIMING DIAGRAM 


TYPICAL OPERATING 
FREQUENCY 
VERSUS GATE VOLTAGE 


N 
x= 
x 

’ 
> 
oO 
= 
we 
= 
oo 
pw) 
ao 
uu 

' 
rs 


i] 
{ 
s POINT | 
t 
t 


on GATE VOLTAGE - VOLTS 


DATA 
output OV 


(1 bit 
delayed) 
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3303 
DUAL 25-BIT DYNAMIC SHIFT REGISTER 


MOS INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The 3303 is a dual 25-bit dynamic shift register. It is a monolithic integrated | 
circuit utilizing Planar* Il, P-Channel enhancement mode MOS technology. A two phase clock is used to a PHYSICAL DIMENSIONS 
reduce power consumption and increase. speed. (In accordance with JEDEC TO—100) 


.370 

ABSOLUTE MAXIMUM RATINGS (Note 1) he 

Clock Voltages (Vg, =Vg2) —30Vto +0.3V 7 

Data Input Voltage (V,.) —30Vto +0.3 V aut 040 

Supply Voltage ~30Vto +0.3V 919 py, PIA 

Storage Temperature | —65°C to +150°C 

Operating Temperature ( 330314X ) —55°C to +85°C 

330319X 0°C to +70°C 


NOTES: All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.02 grams 


ORDER PART NOS. A5F330314X 
A5F330319X 


CONNECTION DIAGRAM 
— 31-7 ouTPUT 1A 
t 


N.C. 
t 
I 


ne J OUTPUT 1B 


g (J OUTPUT 2A 


7() output 28 


The output device requires an external resistor (R,), ground and power | TOP VIEW 
supply (Vs) and can be used either as an inverter or source follower 
(inverter shown). . 


NOTE: 
(1) These ratings are limiting values above which the serviceability of the device may be impaired. 


Electrical Characteristics on Page 2 : *Planar is a patented Fairchild process. 


FAIRCHILD 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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ELECTRICAL CHARACTERISTICS 

STANDARD CONDITIONS (unless otherwise specified) X 
Load . . . 10 M2 and 10 pF 

Vo = —15V + 1.0V,V% = —27V+1.0V 

R, = 20 kX, T, = —55°C to + 85°C 


SYMBOL CHARACTERISTICS ; ; CONDITIONS 


BB, Clock Repetition Rate 
Dwr Dow Clock Pulse Width 
Clock Delay 
Clock Pulse Amplitude 
“0” Level 
“1” Level 
Clock Pulse Rise and Fall Time 
(10% - 90%) 
Data Input Logic Levels 
Logic ‘‘0” 
Logic ‘‘1” 
Data Pulse Width 
Output Logic Levels 
Logic ‘‘0” 
Logic ‘‘1”’ 
Output Fal! Time 
Output Pulse Width 
Output Impedance to Ground 
Clock Input Leakage Current 


Data Input Capacitance 
Clock Input Capacitance 


Fan In 
Fan Out 


TYPICAL WAVEFORMS 


—4.0V 
—27V 
J. —_____—_ 
P1Wi da Bd 
—4.0V | cee ree ee 


_27V \ | \ | 
$2 —— 
He 
—4.0V = 
: P| 


DATA IN 
Vin 
—4.0V a, 
OUTPUT DATA —10V-” a Ree 
: — 
Opw 


Note: Delayed 50 Bit Times 
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GENERAL DESCRIPTION — The 3304 is a Dual 16-Bit Static Shift Register. It is a monolithic integrated circuit 
utilizing Planar Il*, P-Channel Enhancement Mode MOS Technology. It is designed to operate on a two 
phase clock in delay line or in serial binary or BCD data storage applications. For DC storage conditions, it is 


important that ¢, is a logic “0” and ?, is a logic “1”. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Drain Voltage (V,p) 
Gate Voltage (V6<) 
Clock and Data Input Voltages 
Storage Temperature 
Operating Temperature Range 


Power Dissipation at T, = 25°C 


SCHEMATIC DIAGRAM 
(ONE BIT) 


Veg 


DATA 
OUTPUT 


NOTE: 


3304 
DUAL 16-BIT STATIC SHIFT REGISTER 


MOS INTEGRATED CIRCUIT 


PHYSICAL DIMENSIONS 
(In accordance with JEDEC TO—100) 


.370 


—30Vto +0.3 V 
—30Vto +0.3V 
—30Vto +0.3V 
—55°C to +150°C 
—55°C to +85°C 
0°C to +70°C 

200 mW 


A A 
WA 

10 LEADS~“ aay 
ae DIA. Kil il 500 MIN. 


.230 TP 


NOTES: All dimensions in inches ; 
Leads are gold-plated Kovar 
Package weight is 1.02 grams 


ORDER PART # A5F330414X (—55°C to +85°C) 
ORDER PART # A5F330419X (0°C to +-70°C) 


BLOCK DIAGRAM CONNECTION DIAGRAM 


TOP VIEW 


(1) These ratings are limiting values above which the serviceability of the device may be impaired. 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


*Planar is a patented Fairchild process. 


H—-AIRCrRIL ED 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


7-19 


| MOS INTEGRATED CIRCUIT 3304 | 


ELECTRICAL CHARACTERISTICS : 
(Vpp = —13 Volts +1 Volt, Veg = —27 Volts + 1 Volt, Load = 10 MQ and 10 pF, T, = —55°C to +85°C, unless otherwise specified) 


CHARACTERISTIC MIN. TYP. MAX. UNITS CONDITIONS 
Clock Repetition Rate D.C. 1.0 MHz 
Clock Pulse Widths : | 

?, PW 0.4 10 LS See Figure 1 

p> PW 0.4 3 | LS See Figure 1 
Clock Delay (¢d) 0.01 10 LS See Figure 1 
Clock Pulse Rise and Fall Time 5.0 LS See Figure 1 

(10% to 90%) 
Clock Pulse Logic Levels 

(¢, & >) 

Logic ‘‘0” —2.0 Volts 

Logic ‘1” —26 —28 Volts 
Clock Pulse Input Capacitance . 

(¢, & >) 4.0 pF o,=¢,>= 0 Volt 
Data Pulse Width (Dpw) 0.4 ES 
Data Input Capacitance 2.0 pF | Vin = 0 Volt 
Data Input Logic Levels 

Logic ‘‘0” —2.0 Volts 

Logic ‘‘1” —9.0 Volts 
Data Input Leakage Current . 1.0 BA Vin = —20 Volts 
Clock Input Leakage Current 100 LA Vin = —26 Volts 
Clock (¢,) Input Impedance 60 kQ- ¢, = —26 Volts 

, ¢, = 0 Volt 

Output Logic Levels . 

Logic “0” —0.5 —1.0 Volts 

Logic ‘‘1” —10 —11 Volts 
Output Impedance to Ground 2.0 3.0 kQ Output at Logic “0” 
Output Drive Capability —9.0 | . Volts R, = 4.0 kQ to Ground 
Power Supply Current Drain V,, | 7 10 mA Vop = —13 Volts 
Power Supply Current Drain Veg 2.0 mA Veg = —27/ Volts 


TIMING DIAGRAMS 


CLOCK 
~| SEA = YL TLL 
——1 SI PW He 1 >2PW- 
| t | tt 1) ; 
t tr- it f- aon 
a eS ae ey crocke2 OV] [LJ LIF LPOLI LI 
—26V - 
DATA OV Ss = 
INPUT Bn Ces 
| 
| 
DATA VS = = Sr 
OUTPUT —11V | L_I 
16 BIT DELAY ———_—— 
| ' 
Figure 1 Figure 2 


I 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
1 


2, = 49624 
M, = 3102 OR EQUIVALENT 
“OPTIONAL FOR HIGH CAPACITANCE LOADS 


2 PHASE-NON-OVERLAPPING CLOCK DRIVER 
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3305/6 
64-BIT 18 STATIC SHIFT REGISTER 


MOS INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The 3305/6 is a 64-bit 1 static shift register. The 3305 is a Quad 16 in a DIP 
package and the 3306 is a Dual 16, Single 32 in a TO-100 package. It is a monolithic integrated circuit 
utilizing Planar II*, P-channel Enhancement Mode Technology. 


FEATURES: 

e SINGLE PHASE CLOCK 

° LOW POWER CONSUMPTION — LESS THAN 3 mW/BIT 
e HIGH SPEED OPERATION — DC TO 1.0 MHz 


PHYSICAL DIMENSIONS 
(In accordance with JEDEC TO—100) 


.370 


APPLICATIONS: he 
Delay line and binary or BCD storage in: _ | 10 LEADS rf MAX. 
e Calculators AMI ‘500 MIN. 


e Peripheral Equipment 

© Data Acquisition 

Telemetry 

Computers and Business Machines 
Machine Control 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Drain Voltage (V,p) —30 Vto +0.3V 

Gate Voltage (V6) —30Vto +0.3V 

Clock and Data Input Voltages —30Vto +0.3V 034: .045 
Storage Temperature —55°C to +150°C . ee 
Operating Temperature Range —55°C to +85°C eee coleraetad aoe 
Power Dissipation at T, = 25°C 300 mW el 


ORDER PART NO. A5F330614X 


3305 BLOCK DIAGRAM 3306 BLOCK DIAGRAM PHYSICAL DIMENSIONS 


ce | a oa 


| 16 BIT DELAY 


[16 BIT DELAY | 


[16 BIT DELAY | 


4 16 BIT DELAY | 


Vee pin 10 
| Vop pin 1 
Vee pin 12, Vpop pin 13 Gnd pin 5 | ORDER PART NO. A6J330514X 


*Planar is a patented Fairchild process. 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD MOS INTEGRATED CIRCUIT 3305/6. 


ELECTRICAL CHARACTERISTICS (T, = 25°C, Veg = —27 + 2V, Vpp = —13 + 2 V, unless otherwise specified) 
| SYMBOL CHARACTERISTICS 


MIN. TYP. MAX. TEST CONDITIONS 


Power Consumption 200 
Operating Frequency d.c. 1.6 Veg = —27V 
Clock Pulse Amplitude “0” level 
“1” level —9.0 
Clock Pulse Width 0.3 
Clock Pulse Rise and Fall Time 
Clock Capacitance 
Clock Leakage Current 
Input Amplitude “0” level 
“1” level 
Input Capacitance 
Input Leakage Current 
Output Levels “0” level 
“1” level 
Time Delay Fall 
Time Delay-Rise 


3305 CONNECTION DIAGRAM 3306 CONNECTION DIAGRAM 
TOP VIEW TOP VIEW 


Yee 


TIMING DIAGRAM 


CLOCK 
PULSE OV 


DATA 
output °Y 


(1 bit -10V 
delayed) 
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GENERAL DESCRIPTION — The 3320 is a 64 bit dynamic shift register plus logic for loading or recirculating 


3320 
64 BIT-49-SHIFT REGISTER 


MOS INTEGRATED CIRCUIT 


information within the circuit. It is a monolithic integrated circuit utilizing Planar* II, P-channel enhance- PHYSICAL DIMENSIONS 


ment 


ABSOLUTE MAXIMUM RATINGS 


mode MOS technology. (In accordance with JEDEC TO-100) 


.370 


CLOCK VOLTAGES (¢,, 4143) 44) - - » —30 V to 40.3 V 
DATA INPUT AND STORE VOLTAGES . . . —30 V to +0.3 V 
STORAGE TEMPERATURE ......... —55°C to +150°C ere il vm 


.019 DIA. 


OPERATING TEMPERATURE RANGE . . . —55°C to +85°C 016 


FEATURES 250 ees 


LOW POWER — 200 “W/BIT AT 2.0 MHz 
INPUT STORE AND ENTER CONTROL LOGIC 
DATA AND DATA COMPLEMENT OUTPUT 
INPUT GATE PROTECTION 

TYPICALLY 3.0 VOLT NOISE MARGIN 


NOTES: All dimensions tn inches 
Leads are gold-plated Kovar 
Package weight is 1.02 grams 


ORDER PART NO. A5F332014X 


CONNECTION DIAGRAM 


OUTPUT 1 (DATA) 


OUTPUT 2 (DATA) 


OUTPUT 1 (DATA) 


TOP VIEW 


*Planar is a patented Fairchild process. 


FAIRCHILD 


SEMICONDUCTOR 
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Z ; FAIRCHILD MOS INTEGRATED CIRCUIT - 3320 


ELECTRICAL CHARACTERISTICS Standard Conditions (unless otherwise specified) 
Load = 10 M& and 10 pF, i= = = Oak to +85°C 


[srweou | _craracrensti ee 


Clock Repetition Rate 
Clock Pulse Width (¢, & 43) 
Clock Pulse Width (¢, & ¢,) 
Clock Logic Levels 
Logic “0” 
Logic “1” 
Data and Store Input Logic Levels 
Logic ‘‘0”’ 
Logic 1” 
Data Input Pulse Width 


at —24 Volts ) see 
—24 Volts { Figure 1 


Stable During t,,,, 
See Figure 1 
Stable During t,. 
See Figure 1 


Store Pulse Width 


Clock Input Capacitance 

Py) 3 

Por 4 
Data and Store Input Capacitance 
Input Leakage to Ground 


| Plus Output Capacitive Load 


Pir Por P31 Py Vo = -27V 
Data and Store Terminals Vin = —20V 
Output Logic Levels 
Logic “0” 
*Logic “1” 
Power Per Bit** at 2.0 MHz 
Power Per Output Buffer at 2.0 MHz and 10 pF Load 


*NOTE: A resistive load to ground will have the effect of discharging the output level (Logic ‘‘1’’) to ground with a time constant equivalent to the RC time constant of the 
external load. 


**NOTE: The power dissipation of each of these stages decreases proportionally with frequency. 


MINIMUM CLOCK REQUIREMENTS 


MAX. 
VALUE 
CHARACTERISTIC (us) 


¢, Pulse Width 
~, Pulse Width 
¢, Pulse Width 
¢, Pulse Width 
Sampling Width 1 


Sampling Width 2 
,~ , Overlap 
bo - 3 Overlap 
f, - &, Overlap 
p4- b, Overlap 
¢, Precharge Time 
¢, Precharge Time 
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| FAIRCHILD MOS INTEGRATED CIRCUIT - 3320 | 


FIG. 1 — TYPICAL WAVEFORMS 


DATA INPUT | bea 


STORE no _ 


s r 


OUTPUTS . RnR uel: —+[ | 


| m p 
i 


SCHEMATIC DIAGRAM 


| = ) OUTPUT 
BITS 3 THROUGH 63 DRIVERS 


aan 
fi Ay 
OUTPUT 1 
| (DATA) 
ae 


2 


By Bo 
OUTPUT 2 
(DATA) 
Bo 


- fy 


INPUT 


STORE 1 STORE 2 
DATA 


DUAL 
MOS-=CCSL | 


| INTERFACE | 
9625 | 


49 CLOCK GENERATOR 


Z)= % TTyL 9016 P 
Z5= % TTyL 9002 Foie ° ED: 


* 


Z4= % TTpl 9624 . 

3” Tee 

[ So eps 7 

. z fiz )e—+-[7« 
. A, ea 

ice 1000 

| uu ew 

| a ie FD aaa aD 

| OPTIONAL | 

L_22FF 4 


*k 


23 


Z3 


~ EXTERNAL R= 10kQ 
FOR IMPROVED NOISE MARGIN 
TO CCSL. 


* Ur 


* PRECHARGE ONE SHOTS WITH R = 1000) & C = .002 uF FOR ~ 80 ns PRECHARGE PULSE. 


-27V 


INPUT 


0;,04= 2N3644 
Qo,04= 2N3641 


**OPTIONAL BIPOLAR TO MOS INTERFACE WHERE HEAVY DRIVE CAPABILITY IS REQUIRED. 
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-21V 


—21V 


-27V 


-21V 


3501 
1024-BIT STATIC READ-ONLY MEMORY 


MOS INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The 3501 is a 1024-bit read-only memory in a 128 word by 8 bit format. It isan 
MOS monolithic integrated circuit: utilizing P-channel enhancement mode technology. The fixed program 
memory must be specified by the customer and is customized by modifying one mask in the fabrication 
process. This results in a fast turnaround, low cost custom memory. 


PHYSICAL DIMENSION 


FEATURES: 

CHIP SELECT | 

ACCESS TIME — 2.5 us TYP. 

STATIC OPERATION - 

LOW POWER CONSUMPTION — 120 mW TYP. 
_ BIPOLAR COMPATIBLE OUTPUTS 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


All Voltages and Data Input Lines | —30V to +0.3V 
Power Dissipation  =»_—> | _ 250 mW 
. Storage Temperature « - —55°C to +150°C 

Operating Temperature | ? | —55°C to +85°C © 

0°C to +70°C 

APPLICATIONS: | 
_ Micro Programming - 

Code Conversion | ORDER PART NO. AGG3501X4X (—55°C to +85°C) 


Table Lookup .  A6G3501X9X (0°C to +70°C) 
Control Logic | 


LOGIC DIAGRAM (MIL STD 806B) 


CHIP SELECT READ 
INPUT 5 
“INPUT 6 MSB 

| OUTPUT 0 LSB 


OUTPUT 1 


INPUTS 


Sl 


| BUFFERS O-—— CHIP SELECT READ * 


ane eet | ourpur 2 
INPUT 0 OUTPUT 3 
INPUT 1 f ourput 4 
INPUT 2 | OUTPUT 5 
INPUT 3 OUTPUT 6 
INPUT 4 OUTPUT 7 MSB 


GROUND Vp 


01234567 
~~ 
OUTPUTS 


*WHEN CHIP SELECT READ IS AT GROUND THE OUTPUTS ARE FLOATING. 


-AIRCrHILD 


SEMICONDUCTOR 
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| | FAIRCHILD MOS INTEGRATED CIRCUIT 3501 oe 


ELECTRICAL CHARACTERISTICS Standard Conditions (unless otherwise specified) 


Vop = —13V£1V, Veg = —27V +2V, Vp =—27V +2V 


Load 10 M&, 10 pF, T, = 25°C 


Input Logic Levels 
Logic 0 
Logic 1 
Output Pulse Delay 
Output Logic Levels 
Logic 0 
Logic 1 
Logic 1 
Output Capacitance 
Input Capacitance 
Input Leakage 
Supply Current Drain 
lop 
loc 
Power Consumption 


BUFFER CIRCUIT 


Ve 


OUTPUT 


FROM MEMORY 


yj 


t——O CHIP SELECT READ 


TYPICAL CONNECTION FOR BIPOLAR 
COMPATIBLE OUTPUT 


-20V -10V -I0V 


TTpL DEVICE 


INPUTS 


LOGIC LEVELS 
~4.0V & +5.0V 
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R, = 4.0k0, V; = —15V 


Vin = —20V 


TYPICAL TIMING DIAGRAM 


INPUT (PINS) 0 
=15V 


OUTPUT (PIN17) —!0V———— 
OUTPUT (PIN 21) 


2.0us —>| 2.5ys 


INPUT PINS 7, 8, 10, 11, 22, 23, GROUND 
WORST CASE CONDITION INPUT 0 OUTPUT 0 


TYPICAL EXPANDED MEMORY > 
(CONNECTION FOR 256 WORDS BY 8 BITS) 


CHIP SELECT 
READ #1 
0 a 0 
é 1 
1 ER ” 
22 aan re 25 
=; | etek = 
5 +t Tree 5° 
6—et ttt a a 
| 3501 #2 
CHIP SELECT 
READ #2 


3530 
64-BIT STATIC RANDOM ACCESS MEMORY 


MOS/LSI INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The 3530 is a 64 word by 1 bit Non-Destructive Read Out (NDRO) Static Random 
Access Memory. It is a P-channel enhancement mode monolithic integrated circuit utilizing Planar II* tech- 
nology. Bit address is achieved by a 6 line binary decoder included on the chip. Memory system implemen- 
tation is simplified by providing on chip initiate and chip select control lines for data steering. 


PHYSICAL DIMENSIONS 
16 Lead Dual In Line 


FEATURES: 

e LOW POWER CONSUMPTION — 2-3 mW/BIT 

¢ COMMON DATA BUSSING — WIRED-OR CAPABILITY 

e SMALLER SYSTEM SIZE — 16 PIN DIP PACKAGE 

e SIMPLIFIED SYSTEM DESIGN — ON CHIP CONTROL LOGIC 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 

Operating Temperature —55°C to +85°C 

Voltage on any pin (Pin 8 at GND) —30 Vio +03 V 

Total power dissipation in package (T, = 85°C) 500 mW 
APPLICATIONS: 


SCRATCH PAD MEMORY — MOS SYSTEMS 
SYSTEM CONTROL | 
DATA ACCUMULATION , | 
DATA STORAGE ORDER PART NO. A6J353014X 
e CARD READERS 
e COMPUTER PERIPHERAL EQUIPMENT 
e AIRBORNE AND MISSILE MEMORY SYSTEMS 
e DESK CALCULATOR MEMORIES 


LOGIC DIAGRAM (MIL STD 806B) PIN CONFIGURATION 


DATA IN 


A, ) DATA INPUT 
CHIP SELECT ——C©j CS | BIT A, | | WRITE ENABLE 
as | 7 
A, INITIATE 


‘CHIP SELECT | : READ ENABLE 
| WRITE ENABLE | DATA OUTPUT 
BIT : 3530 


ADDRESS 64W /IB )— INITIATE 
—_( ) c. | BIT 
READ ENABLE | “+ ( appress 


DATA OUT TOP VIEW 


—-AIFR CRHIL.ES 


SEMICONDUCTOR 
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____ FAIRCHILD MOS/LSI INTEGRATED CIRCUIT 3530_ 


ELECTRICAL CHARACTERISTICS (T, = —55°C to +85°C, Vp = —13 V +2 V, Veg = —27 V £2V) 


SYMBOL CHARACTERISTIC MIN. | TYP. | MAX. UNITS CONDITIONS 


Input Logic Levels 
(data and control lines) 
Logic 0 
Logic 1 
Output Logic Levels 
(data and control lines) 
Logic 0 : R, = 10 MQ 
Logic 1 
Input Leakage : Vn=—lVv 
(data and control lines) 


Input Capacitance } Vin = OV, f = 1.0 MHz 
(data and control lines) 


Power Supply Current 
Drain Power Supply Current : Vop = —13V, Veg = —27V 
Gate Power Supply Current : Vop = —13V, Veg = —27V 


Power Consumption Vop = —13V, Veg = —27V 
Output Impedance : Io, = 100 pA 


Initiate Pulse Timing 
C, = 15 pF 
See Timing Diagram C, = 15 pF 
| C, = 15 pF 


TIMING DIAGRAM 


WRITE 
] 


WRITE | WRITE ; READ 
BITA |: BITB : BITC 


ADDRESS LINES 


CHIP SELECT 0 


| 
l 
| 
| 
l 
| | 
| | 
l l 
| ) | DATA INPUT MAY BE 
DATA INPUT =) es — - - - , Jaton awawe ec EITHER HIGH OR LOW 
| i | | | | | | 
1 fo et eee Sek wid teats ces cee ts ee Dah tes a I er es 
| | | 
| l l ] 
0 
WRITE ENABLE a ee oe ee ee ee ee 
| , | | 
| | | 
0 | l 
READ ENABLE i oe ot See oe ee 
l 
| | 
| | 
| | 
| | 
| [ 
l 
| 
| 
] 
| 
| 


INITIATE | OUTPUT IS FLOATING 


DATA OUTPUT 


A: The initiate line may function as a chip select if the chip select line is tied permanently to a Logic “1”. 


B: With the initiate line tied permanently to a Logic ‘1’, the write or read enable line may be used to perform the enable function when they are 
applied like the initiate line in the above diagram (t, ,,,,, usually increases slightly when the memory is operated this way). 


C: t,, t, and t, measurements are made from the —3.0 or —8.0 volt levels. 
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ELECTRICAL CHARACTERISTICS 


VERSUS 
LOAD CAPACITANCE 


DEFINITION OF TYPICAL PROPAGATION DELAY 
PROPAGATION DELAY 


MINIMUM INITIATE PULSE 
WIDTH VERSUS 
AMBIENT TEMPERATURE 


rt 
CONE 


Sn - AV130 NOLLVOVdOUd - —pdy ‘+pdy 


-VouT 


INITIATE 
OUTPUT 
OUTPUT 


ot 


Sf - HLOIM 3S1Nd SLVILINI (WIN - (NIA) © 


C,; - LOAD CAPACITANCE -pF 


Ty - AMBIENT TEMPERATURE - °C 


MULTICHIP MEMORY 


ADDRESS LINES 


M CHIP SELECT LINES (~ 64xM WORDS) 


N DATA INPUTS & 

N DATA OUTPUTS 

[~~ WORDLENGTH 
OF N BITS) 


pile 


sfereee) 


| O INITIATE 
O WRITE ENABLE 
O READ ENABLE 


: 
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Bees re | _ 
is eB 
se ——ol; + y-aponess inne ste oh is 
rad rad a rie cad a7 al © DATA OUTPUT 
PEEP aaa lactate 
Y LINE ial 
a | 
x umes a ee 
— isicteal 
f 7 eo 
= rt | et | 
! ett | 
eet PL 
Paley 
rete | 
ictal 
rete Lr | | 
a z if ce ‘| 


a 


64 | 
MEMORY CELLS 


X-ADDRESS 


BASIC BLOCK DIAGRAM 


BIT ADDRESS 
Ag Ay Ag A3 Ag As DATA INPUT 


ae OO OO OO - OO - OO -  l i 


WRITE ENABLE 
INITIATE 
READ ENABLE 


INPUT /OUTPUT 
CONTROL 
CIRCUITRY 


DECODER 


ons eee ee 


_ CHIP SELECT DATA OUTPUT 
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3700 
MOS MONOLITHIC 4 CHANNEL SWITCH 


MOS INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The 3700 is a four-channel multiplex switch with all channel blanking. It is 
a monolithic integrated circuit utilizing Planar* {1, P-Channel enhancement mode MOS technology. | 
Control logic has been included on the chip to make the 3700 NPN bipolar compatible. The HLLDT#L PHYSICAL DIMENSIONS 
9112 High Level Hex Inverter can be used to directly interface the 3700 with CCSL logic levels. This 

device is intended for use in A/D Converters, Multiplexing, Analog or Digital Data Transmission Sys- 
tems, and other airborne or ground instrumentation signal routing applications. 


FEATURES: 
° BIPOLAR COMPATIBLE INPUT LOGIC LEVELS 
© HIGH ON/OFF RATIO 

© ALL CHANNEL BLANKING CONTROL oe 
© PLANAR II STABILITY cose ! ‘as 
© INPUT GATE PROTECTION ee ee 
e LOW LEAKAGE CURRENT -+—73—; I 

© ZERO OFFSET VOLTAGE : = | 


ABSOLUTE MAXIMUM RATINGS (Notes 1 and 2) . 
Storage Temperature —65°C to +150°C 
A3J370011X —55°C to +125°C 


A3J370019X 0°Cto +/70°C 
Positive Voltage on Any Pin . +0.3 V 


Negative Voltage on Digital and 
Analog Input pins 


Operating Temperature 


PIN CONFIGURATION IN 
14 PIN CERPAK I! 


Analog Output pins —30V 
Negative Voltage on V_p and Ve pins 
A3J3700112/192 —50V 
A3J3700113/193 —35V 
Total Power Dissipation in package (T, = 25°C) 200 mW 


ORDERING INFORMATION — The 3700 is available for use in two signal ranges. (See electrical char- 
acteristics for supply voltage requirements.) 
+5.0 to —5.0 volts signal applications, Order A3J3700112/192 
0 to +5.0 volts signal applications, Order A3J3700113/193 


LOGIC DIAGRAM | Pata inputs 


$} So $3 S4 
CHANNEL NO.'S , 
pran © GG POWER 


Oo 
(OUTPUT) eves SUPPLIES 


ALL CHANNEL 
BLANKING (Gop) 
G) Go G3 G4 


= LOGIC INPUTS ae eee 


NOTES: *Planar is a patented Fairchild process. 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) Voltage ratings are all referenced to pin 1 (V.<). 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


7-33 


3 


3 


TYPICAL CHARACTERISTICS 


ON RESISTANCE VERSUS ON RESISTANCE VERSUS ON RESISTANCE VERSUS 
DATA INPUT VOLTAGE DATA INPUT VOLTAGE DATA INPUT VOLTAGE 
(3700 193 ONLY) 


(3700 113 ONLY) 


ae CR Ca TB 1000 ae oer 
DATA IN rea ae 
rr bl 
ie Dae 
: Mt 
Bal +E 
ian ee ee 
ee ee eee 
pom eel | 
50 hae 
0 10 20 3.0 40 50 60 7.0 5.0 -3.0 -1.0 0 1.0 3.0 5:0 0 2.0 4.0 
DATA INPUT VOLTAGE - VOLTS DATA INPUT VOLTAGE - VOLTS DATA INPUT VOLTAGE - VOLTS 
OUTPUT LEAKAGE CURRENT 
VERSUS 
ON RESISTANCE VERSUS AMBIENT TEMPERATURE 
AMBIENT TEMPERATURE (3700 112/113) 


ao) AC (DI = 

fae Oa (eens Coe SE TE coven Gees 

- ees eh eae as a es ++ 4 

: ci ae EE 2 

e titi [i | iit 

Z S. ese ees os 

B Solel ee 

= ig Oe SO eV a 

5 Er oe 
z 

© Oa ee Es 

a Ose. 

Pas ors os 

Pe el i (a 

35 45 65 85 105 125 


7 0 
T, ~ AMBIENT TEMPERATURE - °C Ta ~ AMBIENT TEMPERATURE - °C 


Viocic 


LOGIC IN 


Voltage levels between semiconductor electrodes are normally referenced to one of the electrodes. In MOS, this electrode is the Substrate (body). The 
voltages can be translated to an equivalent level and referenced to another electrode. In order to measure the ON resistance of the data channel ac- 


Iq ~ INPUT LEAKAGE CURRENT - nA 
= 


ON RESISTANCE VERSUS 
DATA INPUT VOLTAGE 
(3700 192 ONLY) 


Roy ~ ON RESISTANCE - 2 


DATA INPUT VOLTAGE - VOLTS 


DATA INPUT LEAKAGE 
CURRENT VERSUS 
AMBIENT TEMPERATURE 


(3700 112/113) 

Yn bv] |_| TEST POINT — 
ee ee ae 
fees eae eile oD 
pe al 
Pete i rn eS ie ee 
Si a al 
ae ner er al 
al a a 
any Amine 
a ie a SST ae 
Pe he oles losin 
5 45 65 85 105 


Ty ~ AMBIENT TEMPERATURE - =C 


curately, the data input is at ground potential and ail other terminals are changed correspondingly to test worst case conditions. 


The following sets of bias conditions are equivalent 


Condition 1 Condition 2 
Data in +5.0V —3.0V 
Vs5 +8.0V OV 
Vop = Vec —21V —29V 
Logic in 
1 Level +7.0V —1.0V 
0 Level +1.5V —6.5V 


The logic input levels are Voc - 30 VV < “0” level < Vg - 7.5 V to turn a data channel off 
Vog- 1.5V < “1” level < Veo to turn a data channel on. 
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Condition 3 
OV 


+3.0V 
—26V 


+2.0V 
—3.5V 


PLE ET TEN tT 


® 


ELECTRICAL CHARACTERISTICS | _ =x 
FOR 3700112/192: —5.0 V< Voy; < +5.0V, T, = 25°C, Vop = Veg = —35V + 10%, 
Vog = +8.0V + 10% unless otherwise specified. 
FOR 3700113/193: OV < Voy < +5.0V, Ty = 25°C, Vop = Veg = —21V + 10%, 
Vos = +8.0V + 10% unless otherwise specified. 


SYMBOL | CHARACTERISTICS | MIN. TYP. MAX. UNITS | | TEST CONDITIONS 


Vout = Vss lour = —100 HA - 
Voyr = —50V —— Ioyp = —100 HA 
Vout = OV loyy = —100 HA 
Voyp= —5.0V Igy = —100 vA 
Vour = OV lour = —100 “A 
Vout = —5.0V loyr = —100 HA 
Vour = OV lour = —100 uA 
Vec-Voyp = 15V Vg = Gnd 
Veg-Voyr = 15V Vg = Gnd 


Channel ‘‘ON” Resistance 
A3J3700112 
A3J3700113 
A3J3700192 
A3J3700193 
A3J3700112 @ +125°C 
A3J3700113 @ +125°C 
Channel “OFF” Resistance 
A3J3700112/113 @ +125°C 
Output Leakage Current | 
A3J3700112/113 ] Vog-Voyp = +15V Vo = Gnd 
A3J3700192/193 | | Vo -Voyr = +15V V. = Gnd 
A3J3700112/113 @ +125°C ) Vsog-Voyr = +15V Vo = Gnd 
Data Input Leakage Current Vog- Vin = LV Vo = Gnd 
A3J3700112/113 @ +125°C Voc - Vix = 15 V Vo = Gnd 
Logic Gate Input ‘‘1” Level | 
Logic Gate Input “0” Level 
Channel Switching Time (see Fig. 1) ; | 
Output Capacitance — Vos - Vout = OV f = 1.0 MHz 
Data Input Capacitance Vog- Vin = OV f = 1.0 MHz 
Logic Input Capacitance | | | Vog-Vq =OV  f=1.0MHz 
Channel Blanking Input Capacitance Vog-Vqg =OV f = 1.0 MHz 


zmnonnnnyrN 
ae) 


FIG. 1 
SWITCHING TIME TEST CIRCUIT 


10mQ4 —-_LLOpF 
INPUT AND OUTPUT WAVEFORMS 
Vss Vout} —— 

oe Cpe a 

CH 1 

. OVIN 1 Cee ee TES 
3 INPUTS) Vcc 
ViN 2 
mol OUTPUT 
| O ts 
j 
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FAIRCHILD MOS INTEGRATED CIRCUIT 3700 


SCHEMATIC DIAGRAM 


SSeS DATA INPUTS ee" 
13 12 11 10 
r-9--------- Om mmm nn a ann rss" er rrr errr “1 OUTPUT 
014 
(DRAIN) _ 


6 YGG 
7 Vop 


1Vss 


8 
ALL CHANNEL 
BLANKING 


ers LOGIC INPUTS eee 


TYPICAL CIRCUIT CONFIGURATION 


Typical circuit configuration showing the 3700 driven by bipolar Diode-Transistor Logic 
such as the Fairchild HLLDTu#L 9112. 
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3701 
MOS MONOLITHIC 6-CHANNEL SWITCH 


MOS INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The 3701 is a P-channel enhancement mode Monolithic MOS six-channel, single 
output switch. This device can be used as a basic switching element for airborne or ground instrumentation, 
telemetry or other signal routing applications. 


PHYSICAL DIMENSIONS 


FEATURES 

e GATE PROTECTION 

ZERO OFFSET VOLTAGE 

LOW LEAKAGE CURRENT 

GUARANTEED OPERATIONS OVER —55°C TO +125°C 
PLANAR* II STABILITY 


TOP VIEW 


yee 
ABSOLUTE MAXIMUM RATINGS (Note 1) 

Storage Temperature —65°C to +150°C | 

A3J370111X —55°C to +125°C ORDER PART NO. A3J370111X/19X 
Operating Temperature ert: 0°C to +70°C , | a 
Power Dissipation at +25°C 200 mw Cd PIN CONFIGURATION IN 
Positive Voltage on any pin (Vaopy = 0) +-0.3 Volt a 
Negative Gate Voltage (Vaopny = 0) —35 Volts 
Negative Source or Drain Voltage (Vaopy = 0) —30 Volts 


ELECTRICAL CHARACTERISTICS (V,,py = 0 Volt, T, = 25°C unless otherwise specified) 
SYMBOL CHARACTERISTIC 


Channel “ON” Resistance 
A3J370111X Vo = OV, Vo = —30V, Ip = —100 “A 
A3J370111X (125°C) V, = OV, Vo = —30V, Ip = —100 vA 
A3J370119X Vo = OV, Vo = —30V, Ip = —100 vA 
Roge Channel “OFF” Resistance 
A3J370111X | | Vp = —20V, Vo = 0, V>, = OV 
A3J370111X (125°C) Vp = —20V, Vo = 0, V> = OV 
A3J370119X ; Vp = —20V, Vo = 0, Vo = OV 
Ves(tH) Gate Threshold Voltage Vo = OV, Vo =Vp, Ip = —10 uA 
lop Input Leakage | 
A3J370111X , Vo = —20V, Vp = OV, Vo = OV 
A3J370111X (125°C) | Vo = —20V, Vp = OV, Ve =0V 
A3J370119X : Vo = —20V, Vp = OV, Ve = OV 


*Planar is a patented Fairchild process. 
NOTE: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


RCI 


SEMICONDUCTOR 
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> FAIRCHILD MOS INTEGRATED CIRCUIT 3701 


Q 


ON RESISTANCE - 


Roy - CHANNEL 


ELECTRICAL CHARACTERISTICS (V,,py = 0 Volt, T, = 25°C unless otherwise specified) 
SYMBOL CHARACTERISTIC 


Output Leakage 
A3J370111X : V 
A3J370111X (125°C) V 
A3J370119X V 
Gate Leakage 


TEST CONDITIONS 


—20V, Vy =Veg =0V 
—20V, V;=V.=0V 
—20V, Vo = Ve = OV 
—20V, Vp = Vo =0V 


Input Capacitance V, = OV, Vp =O0V,V. =0V 
Input Capacitance — Vo = —10V, Vp = OV, V. = OV 
Output Capacitance V,=0V, Vp =O0V, Vv. =0V 
Output Capacitance : V, = OV, Vp = —10V, Ve = OV 
Gate Capacitance : V,= OV, Vp =O0V, Ve = OV 
Gate-Source or Gate-Drain Capacitance V,=0V, Vp =O0V, Ve =0V 


A3J370111X A3J370119X 
TYPICAL CHANNEL ON TYPICAL CHANNEL ON TYPICAL CHANNEL ON TYPICAL CHANNEL ON 
RESISTANCE VERSUS GATE TO RESISTANCE VERSUS AMBIENT RESISTANCE VERSUS GATE TO RESISTANCE VERSUS AMBIENT 
BODY VOLTAGE WITH BODY TO TEMPERATURE WITH BODY TO BODY VOLTAGE WITH BODY TO TEMPERATURE WITH BODY TO 
SOURCE VOLTAGE AS PARAMETER SOURCE VOLTAGE AS PARAMETER SOURCE VOLTAGE AS PARAMETER SOURCE VOLTAGE AS PARAMETER 


- Q 
- Q 


CCECEL \ 
| 


Tr 
-60 = ~30 0 30 60 «6990S 120s «50S 180 0 -10 ~20 -30 -40 
Vog > GATE TO BODY VOLTAGE - VOLTS Ta - AMBIENT TEMPERATURE - °C Vgp ~ GATE TO BODY VOLTAGE - VOLTS 


Ron - CHANNEL ON RESISTANCE 
8 
- CHANNEL ON RESISTANCE 


Ron 


~ 
= 


SCHEMATIC DIAGRAM 


- Q 


~ CHANNEL ON RESISTANCE 


Ron 


Ty ~ AMBIENT TEMPERATURE - °C 


| | 
S90 


cE Ee 
36° 
L es ad sk, cate ees EN) By ge = as 
GG Gy G; Gs 
GATE 
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3705 


MOS MONOLITHIC 8 CHANNEL MULTIPLEX SWITCH 


MOS INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The 3705 is an eight-channel multiplex switch with output enable control and 
one-out-of-eight decoder included on the chip. It is a monolithic integrated circuit utilizing Planar* Il, P- 
channe! enhancement Mode MOS technology. The logic input lines of the 3705 are NPN bipolar compatible 
and can be used directly with CCSL 5.0 volt logic levels with no level-shifting interface required. This device 
is intended for use in A/D converters, multiplexing in analog or digital data transmission systems, and other 


airborne or ground instrumentation signal routing applications. 


FEATURES 

e CCSL COMPATIBLE INPUT LOGIC LEVELS 

¢ ONE-OUT-OF-EIGHT DECODER ON THE CHIP 
HIGH ON/OFF RATIO 

OUTPUT ENABLE CONTROL 

PLANAR II STABILITY 

INPUT GATE PROTECTION 

LOW LEAKAGE CURRENT 

ZERO OFFSET VOLTAGE 


ABSOLUTE MAXIMUM RATINGS (Notes 1 and 2) 
Storage Temperature 
Operating Temperature 
Positive Voltage on any pin 
Negative Voltage on digital 
and analog input pins 
and analog output pins 
Negative Voltage on V,, pin 
Total power dissipation in package (T, = 25°C) 


eo 6 @ @ @ 


—65°C to +150°C 
—55°C to +85°C 
+0.3 V 


—35V 
—35V 
—35V 
200 mW 


ORDERING INFORMATION — The 3705 is available for use in two signal ranges 


—5.0 to +5.0 volts signal applications, Order A6J3705142 
0 to +5.0 volts signal applications, Order A6J3705143 


SYMBOLIC DIAGRAM 
(MIL STD 806B) 


DATA INPUT 


CHANNEL NO'S 
S Sp 8gti«Sg’SCS 


DATA OUTPUT 


90 91 92 ouTPUT ENABLE *Both Vss lines are internally 
connected; either one or 
LOGIC INPUT both may be used. 


NOTES: 


TRUTH TABLE 


LOGIC INPUTS CHANNEL 
20 2! 22 OE ‘ON’ 
i dy. sks oe S, 
H LL H S$ 
L HL H S, 
H HL H S, 
L bt oH 4H S. 
H LH H S, 
LH 4H 4H S 
H H HH S, 
6 ox OE OFF 


(1) These ratings are limiting values above which the serviceability of the device may be impaired. 


(2) Voltage ratings are all referenced to pins 2 and 4 (Vss). 
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PHYSICAL DIMENSIONS 
16 Lead Dual In-Line 


PIN CONFIGURATION 
(16 lead DIP) 


TOP VIEW 


*Planar is a patented Fairchild process. 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


ELECTRICAL CHARACTERISTICS 


For 3705142: —5.0 V <Voy; <+5.0 V, Ty = 25°C, —20 V<Vp5)><—24 V, 


9.0 V<V.,<7.0 V unless otherwise specified 


For 3705143: 0 V <Vo,,-<+5.0 V, T, = 25°C, —20 V<Vp>,><—24 V, 


SYMBOL 


CHARACTERISTICS 


Data Channel ‘“‘ON” Resistance 
142 
143 
Data Channel ‘‘OFF’’ Resistance 
Output Leakage Current 
Output Leakage Current 
Data Input Leakage Current 
142 
143 
Logic Input Leakage Current 
Logic Gate Input “Low” Level 
Logic Gate Input “High” Level 
Channel Switching Time (See Fig. 1) 
Output Capacitance 
Data Input Capacitance 
Logic Input Capacitance 
Power Dissipation 


9.0 V<V.,<7.0 V unless otherwise specified 


MIN. 


1.5 


TYP. 


250 
190 


1.0 
40 

7.9 
5.5 
130 


175 


TEST CONDITIONS 


Vout = —9-0V, loys = —100 vA 
Vout = OV, loyr = —100 uA 
Vss—Vout = 19V 

Vss—Vour = 15 V 

Vss—Vout = 15V 


Vos—Vin = 10V 
Vss—Viocic-in = LV 


Vos—Voyy = OV, f = 1.0 MHz 
Vog—Viy = OV, f = 1.0 MHz 
Vos—Viocic.in = OV, f = 1.0 MHz 
Vip = —3LV, Veg = OV 


*When driven by CCSL elements, avoid excessive D.C. loading of CCSL elements to insure 3705 logic levels under maximum fan-out conditions. 


¥gs o--—-—— 
DATA . 
OUTPUT 
gs O———— 


SCHEMATIC DIAGRAM 


CHANNEL # Sg 8 fs 


$5 


$3 
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FAIRCHILD MOS INTEGRATED CIRCUIT 3705. __ 


TYPICAL DEVICE CHARACTERISTICS 


ON RESISTANCE VERSUS ON RESISTANCE VERSUS ON RESISTANCE VERSUS 
DATA INPUT VOLTAGE DATA INPUT VOLTAGE | AMBIENT TEMPERATURE 
(3705 142 ONLY) (3705 143: ONLY) (3705 142 ONLY) 


Vp" 20V 
92 DATA IN 
‘Be = Pot} 
+0, Baas Veg +7.0V = 
ae 


- ON RESISTANCE - Q 
Ron ~ ON RESISTANCE - 9 


Ro, ~ ON RESISTANCE - © 
Ron 


0 10 2.0 30 4:0 50 60 7.0 


DATA INPUT VOLTAGE ~ VOLTS DATA INPUT VOLTAGE - VOLTS 3 Ty - AMBIENT TEMPERATURE - °C 
ON RESISTANCE VERSUS . | OUTPUT LEAKAGE CURRENT 
AMBIENT TEMPERATURE . VERSUS 
(3705 143 ONLY) . AMBIENT TEMPERATURE 


8 


ras 
Bas ERRRESEE 
aoa eee 
A i Fs ie 


sel a 
aaa = 
RCL Ue Aen 


3 


Ron” ON RESISTANCE - Q 
Ii ~ OUTPUT LEAKAGE CURRENT - nA 


1.0 
25 3 45 35 65 15 85 
T, ~ AMBIENT TEMPERATURE - °C Ty ~ AMBIENT TEMPERATURE - aC 


FIG. 1 | 
SWITCHING TIME TEST CIRCUIT 


Ving 
52 
ne! O Ving 
a a | 
+9 INPUT | 
| GND | 
= : 7 
| 
ae IN2-—------ 
aw J OUTPUT 
Vint — 
ae Sa 
: 
OWT  S19Mo 10pF 
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FAIRCHILD MOS INTEGRATED CIRCUIT 3705 


VLOGIC-IN 
DATA IN 
@ 


—O 
DATA OUT 


Voltage levels between semiconductor electrodes are normally referenced to one of the electrodes. In MOS, this electrode is the substrate (body or Vos). The 
voltages can be translated to an equivalent level and referenced to another electrode. In order to measure the ‘ON’ resistance of the data channel accurately, 
the data output is at ground potential and all other terminals are changed correspondingly to test worst case conditions. 


The following sets of bias conditions are equivalent: 


CONDITION 1 ~ CONDITION 2 
DATA IN +5.0V OV 
Voc | +7.0V +2.0V 
Vip —20V —25V 
LOGIC IN 
“Low” Level ; +0.2V —4.8V 
“High” Level +5.5V +0.5V 


TYPICAL CONTROL CIRCUIT 


+5.0V 
0 


ANY CCSL INTEGRATED CIRCUIT 
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3750 
10-BIT D/A CONVERTER 


MOS INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The 3750 is:a monolithic MOS/LSI ten bit digital to analog converter using P- 
channel enhancement mode MOS technology. The digital word can be entered serially or in parallel. If PHYSICAL DIMENSION 
desired, the word is available in serial, form through an output buffer in either an 8 or 10 bit format. The | i | 36 PIN 


DUAL IN-LINE PACKAGE 


converter output data is available thru 10 single pole double throw (SPDT) MOS switches. The holding register 
retains the state of the previous digital input word and drives the output switches. Transfer gates are used 
to isolate the holding register from the input register while new data is being entered. The ‘on’ resistance of as 
the MOS switches is weighted to provide the necessary accuracy and stability for a ten bit conversion. MAX. 


FEATURES 


8 AND 10 BIT DATA LENGTHS 

SERIAL AND PARALLEL OPERATION 

250 kHz SERIAL BIT RATE 

500 kHz PARALLEL WORD RATE | 

250 9 TYPICAL ‘ON’ RESISTANCE OF TWO MSB’s 

500 © TYPICAL ‘ON’ RESISTANCE OF REMAINING EIGHT oa 
110 mW POWER DISSIPATION. 

ZERO AND FULL SCALE CALIBRATION LOGIC 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Input Voltages | ~ —30 to +0.3 Volts 
Power Supply | —29 Volts 
Storage Temperature —55°C to +150°C 
Operation Temperature | —55°C to +85°C 
APPLICATIONS | 
D/A Converters 
Telemetry 


Analog data plotters ORDER PART NO. AGH375014X 


Industrial process control 
Servo systems 


BLOCK DIAGRAM | 3 — : PIN CONFIGURATION 


Shoe 
PARALEEL OUTPUTS 
, NO CONNECTION TRANSFER 1 
RESET HR TRANSFER 0 


SET HR 


OUTPUT DEVICES : REFERENCE 1 


am 9 OUTPUT (MSB) 
8 OUTPUT 
7 OUTPUT 


- HOLDING REGISTERS © “ 6 OUTPUT 


5 OUTPUT TOP VIEW 5 INPUT 


' 4 OUTPUT 4 INPUT 
: 3 OUTPUT 3 INPUT 


2 OUTPUT ‘ : 2 INPUT 


| RESET SR 
SERIAL INPUT 
9 INPUT (MSB) 
8 INPUT 
7 INPUT 


6 INPUT 


i = = ~~ ool 


SHIFT REGISTERS | , os | : ee 2 a 
; ; 0 OUTPUT (LSB) 0 INPUT (LSB) 
PARALLEL 2 OUTPUT 


ENABLE ry REFERENCE 2 PARALLEL ENABLE 
7 8 BIT SER. OUTPUT CLOCK INPUT 
~ PARALLEL INPUTS : 10 BIT SER, OUTPUT ne SkEStION 


POWER SUPPLY (V.<) GROUND 


CIRCUITRY ON CHIP 


FAIRCHILD 


SEMICONDUCTOR 
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Oo | FAIRCHILD MOS INTEGRATED CIRCUIT 3750 


- ELECTRICAL CHARACTERISTICS V.. = —27 +2.0 Volts, R, = 10 MQ, C, = 10 pF (unless otherwise specified) 


SYMBOL _ CHARACTERISTICS 7 MIN. TYP. MAX. UNITS CONDITIONS 
Logic Inputs 
“0” 0 —2.0 Volts 
se ly —9.0 —30 Volts 
Logic Outputs 
“Q” | en | | —1.0 Volts 
a a —10 —30 Volts 
Clock 
Amplitude —9.0 — — —30 Volts 
Width 1.0 «(10 LS 
fos Frequency | 
Serial DC 250 kHz 
Parallel a8 DC 7 500 kHz 
iE MOS Switches - 
“9” 150 250 500 ohms Vere = —5.0V 
“3” 150 250 500 ohms Veg = —27V 
“7” thru “0” 325 550 1000 ohms 
Ar, Switch Mismatch | | 
| “9” 70 150 ohms Veer, = —9:0V © 
“3” 70 150 ohms Veer, = OV 
“7” thru “0” 120 250 ohms 
fi Serial Delay, — | 0.6 us 
t; rise and fall 0.2 US 
ty, times 0.5 US 
t. 0.5 us 
t Parallel Delay, | 0.55 iis 
t; rise and fall 0.35 US 
tu, times 0.4 HS 
t. 0.3 LS 
C,., Data and Control Input Capacitance 7.0 pF 
re Power Supply Current Drain 45 7.0 mA Veg = —27V 
Fs Power Dissipation 120 190 mW Veg = —27V 
Temperature Coefficient of Switches 0.3 %/°C | 
Temperature Coefficient Tracking 0.03 %/°C —— 
lx Input Leakage Current 9.0 LA V,,= —20V 
tug Data Delay Time 250 4 ns 


TIMING DIAGRAM 


TYPICAL ELECTRICAL CHARACTERISTICS OUTPUT DELAY, RISE AND FALL TIMES 


ON RESISTANCE VERSUS | ace on 
POWER SUPPLY VOLTAGE (Vcc) ON RESISTANCE VERSUS = [ cl | | . 
OUTPUT VOLTAGE (REF. 2) OUTPUT VOLTAGE (REF. 2) 


See eee 
i i a 
a a a a 

/| 


DATA BIT TIMING 


CLOCK ia © ea Time 


rT | | po te 
Pete die. | | 
0 0 | Time 
0 2.0. 4.0 6.0 8.0 - 10 0 2.0 4.0 6.0 8.0 10 7 
REFERENCE 2 VOLTAGE - VOLTS REFERENCE 2 VOLTAGE - VOLTS Data Input 


| 
| | 
i tdd | 


~ ON RESISTANCE - Q 
- ON RESISTANCE - Q 


Fon 
Ton 


TIMING DIAGRAMS 
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_ FAIRCHILD MOS INTEGRATED CIRCUIT 3750 


LOGIC DIAGRAM 


9 8 1 6 5 OUTPUTS 4 3 2 1 0 


| | | | | | | 
REF | | ! | | : — : | | | ! | JO— REF 2 
| | | ae | | \ 
| BIT | BITS | BIT7 | BIT : BIT 5 ! BIT 4 | BIT3 | Bit2 | itt | BIT 0 || 
| | | JS] TYPICAL BASIC | | H 
| | | | : es 8a] LOGIC DIAGRAM | | : | ! : 
| OF ONE BIT | 
| | | : | aye SEGMENT —| | | | | | 
RESET HR —Cy | | . Baead | | | ! | 
SET HR —Oy | | ! | | | | | | lf 
| | || 
TRANSF. 0 | | | | ! ® e : | ! | | 1 
~~ TRANSE. 1 — | : | Sine AES Gi | ! | | 1! 
| | | = | | | | | § 
| | ! oS —>-— — | | | | | P— 8 BIT OUTPUT 
I | | | | | a lk BIT 2 ONLY | ; | | | | 
| | | | | —>-—- | | | | P— 10 BIT OUTPUT 
| ! | : | (\ BIT 0 ONLY | | | | | | 
SERIAL IN —O} | | | a : | | ! | | 
i oe a a (nee a 4 
| | | 
a Pha dad 
CLOCK —-o | Ly | | | 
i yea 4 : | | ioe a , | | ! | ] 
oo oe ee rt 2 we fF al 
| | | | | ji ! | | | | if 
PE —a | | | | | | | | 1 
| | | | | | | | | | H 
| | | | | Ae ; 
e e 0 e e e e OG e 
: : : : : PARALLEL IN ‘ a : 
MSB 
SERIAL OPERATION PARALLEL OPERATION 
100k 2 100k 2 
| 010 +10V | 0 TO +0V 
| 
: 33.3kQ ! 33.3k0 
| oe 1: | = 
| ~ 50kO | 50kQ 
mre 
| 0 T0 -5.0V : i 0 10 -5.0V 
50k 
99.5ko | 100k0 99.5kQ 2 $99.5kQ & 100k0 
ov 500 3 ov 
a a ee oe 
TP | 
OV — REF. ‘1’ -5.0V OV — REF. ‘1' ace a REF. ‘2’ }—-5.0V 
FULL SCALE CALIB.—~| SET ‘8’ OUT FULL SCALE CALIB.— SET 8” OUT f 
ZERO SCALE CALIB.—4 RESET 10° OUT ZERO SCALE CALIB.——4 RESET 10" OUT 
EXTERNAL CONTROL ae - a EXTERNAL CONTROL —{ | Larabee s a pee 
| RESET SR CLOCK 4 EXTERNAL | H] RESET SR CLOCK H CLOCK 
SERIAL DATA INPUT | SERIAL INPUT CLOCK SERIAL INPUT PARA. ENABLE | r— 27V 


PARALLEL INPUT : 
De SS 


PARALLEL DATA 
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3751 
12-BIT A/D CONVERTER 


MOS INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The 3751 is a twelve bit analog to digital converter using P channel enhancement 
mode MOS/LSI technology. The conversion is accomplished by the successive approximation technique. The PHYSICAL DIMENSIONS 
word length is variable for eight, nine, ten or twelve bits by applying a DC potential to each of two control DUAL ae Saace 

pins. The 3751 provides all the A/D system control functions such as: master timing, automatic start and 675 
recycle, and RZ or NRZ format control. By choosing the appropriate ladder network, the output will be in | Pen 


either a binary or binary coded decimal digital format. 


FEATURES 


e 8, 9, 10, OR 12 BIT WORD LENGTH 

e RZ OR NRZ DIGITAL FORMAT 

e COMPLETE LOGIC AND SYSTEM TIMING CIRCUITS INCLUDED ON THE CHIP 
BCD OVERVOLTAGE FLAG 

200 2 TYPICAL “ON” RESISTANCE FOR THE TWO MSB 

900 (TYPICAL “ON” RESISTANCE FOR THE REMAINING TEN SWITCHES 

e 150 mW POWER DISSIPATION 

e AUTOMATIC RESTART CIRCUITS 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Input Voltages —30 to +0.3 Volts 

Power Supply —30 Volts 

Storage Temperature —55°C to +150°C 

Operation Temperature —55°C to +85°C ORDER PART NO. A6H375114X 
APPLICATIONS 


A/D Converters 
Three Digit DVM’s 
Telemetry 
Industrial Control 
Computer Interface 


BLOCK DIAGRAM PIN CONFIGURATION 


FROM COMPARATOR 
TO LADDER NETWORK 


NO CONNECTION BCD OVERVOLTAGE 


REFERENCE 2 NO CONNECTION 


BCD OVERVOLTAGE SPDT SWITCHES gene NO CONNECTION 
VOLTAGE 11 OUTPUT (MSB) 


10 OUTPUT 


POWER SUPPLY (V..) 
RETURN TO ZERO 
NO CONNECTION 


9 OUTPUT A/O OUTPUT 


8 OUTPUT 
7 COMPARATOR 7 OUTPUT 
A/D OUTPUT <4 —| HOLDING FF caenune erases 6 ovrrur 


COMPARATOR RETURN 
CLOCK 


Yn -  . od 


TOP VIEW AC PRESET 


5 OUTPUT DC PRESET 
baa 4 OUTPUT CLOSED LOOP CONTROL 
3. OUTPUT TIME OUT 
ee 1 OUTPUT NO CONNECTION 
eS 0 OUTPUT (iSB) NO CONNECTION 
BeRRnee NO CONNECTION B 


: REFERENCE 1 NO CONNECTION 


SYSTEM 
SYSTEM PRESET————_»> 
SYNCHRONIZATION TIMING REGISTER i 


TIME 
OUTPUT 


NO CONNECTION GROUND 


H-AIRCHILD 


SEMICONDUCTOR 
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FAIRCHILD MOS INTEGRATED CIRCUIT + 3751 


ELECTRICAL CHARACTERISTICS (V., = —27 + 2.0 Volts, R, = 10 MQ, C, = 10 pF unless otherwise specified) 


| SYMBOL CHARACTERISTIC ; . ; UNITS CONDITIONS 
Logic Inputs 
“0” 0 —2.0 Volts 
so —9.0 —30 Volts 
Logic Outputs 
“Q”’ 0 —1.0 Volts 
ss —10 —30 Volts 
Woo Clock 
Amplitude —9.0 —30 Volts 
Width 1.0 10 LS 
Ts Bit Frequency DC 250 kHz 
Ron MOS Switches 
oo Sas 150 250 500 Q 
“10” 150 250 500 Q 
“9” thru “0” 325 550 1000 2 
ARon Switch Mismatch 
“yy” 70 150 Q 
“10” 70 150 Q 
“9” thru “0” 120 250 Q 
Cin Data and Control Input Capacitance 7.0 pF 
eee Power Supply Current Drain 45 7.0 mA Veg = —27V 
ane Power Dissipation 120 190 mW Veg = 7-27 V 
Temperature Coefficient of Switches 0.3 %/°C 
Temperature Coefficient of Tracking 0.03 %/°C 
Ix Input Leakage Current 9.0 LA Vin = —20V 
Analog Switch Delay, 
tos rise and fail times 0.7 LS 
t; (10% to 90% points) 0.5 LS V.. = —27V 
ty, 1.1 us oe 
t. 0.25 US 


TYPICAL ELECTRICAL CHARACTERISTICS 


ON RESISTANCE VERSUS 
POWER SUPPLY VOLTAGE (Vcc) ON RESISTANCE VERSUS 
OUTPUT VOLTAGE (REF. 2) OUTPUT VOLTAGE (REF. 2) 


S 


- ON RESISTANCE - Q 
~ ON RESISTANCE - Q 


eee | 


Ron 
Ron 


0 
0 0 2.0 4.0 6.0 8.0 10 


0 2.0 4.0 
REFERENCE 2 VOLTAGE - VOLTS REFERENCE 2 VOLTAGE - VOLTS 


TIMING DIAGRAM 


OUTPUT DELAY, RISE AND FALL TIMES 


| Wen | | 
! Cp | 
| 


Clock —T 7, at = Time 
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FAIRCHILD MOS INTEGRATED CIRCUIT + 3751 


TEN BIT A/D CONVERTER 


NO. OF BITS R VALUE 
8 12.5k 
9 25k 
10 50k 


12 200k 


LADDER NETWORK MFGR'S 
NEGADYNE CORP., ROCHESTER, N.Y. 0 TO REF V ANALOG INPUT VOLTAGE 


ANGSTROM PRECISION INC., VAN NUYS, CALIF. 


18 17) «16 «15 «14 «13° «12:~«Tt 100: 8lhlUmBlUCU TCU 


3751 ANALOG TO DIGITAL CONVERTER 


25 34 38 


28 «29 = 30 


33 


24 31 


26 27 32 


END OF CONVERSION 
OUTPUT PULSE 


CLOCK 


VEG SERIAL DIGITAL 
OUTPUT 
(MSB FIRST] : 1 


THREE DIGIT BCD A/D CONVERTER 


0 TO REFERENCE VOLTAGE 
ANALOG INPUT VOLTAGE e 
C) 


cae 
ollie 


3751 ANALOG TO DIGITAL CONVERTER - 


LADDER NETWORK 


BI-POLAR 
INTERFACE CIRCUIT 


REF VOLTAGE 


23. 26 = «(27 


24 


28 


CLOCK 


END OF CONVERSION GUTPUT PULSE 10k 
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“FAIRCHILD MOS INTEGRATED CIRCUIT + 3751 


PIN NO. 


24,21 


25 


26 


27 
28 
31 
36 


33 
30 


2,17 


TYPICAL TIMING DIAGRAM. 


A/D OUTPUT 


8 BIT FORMAT . 
ANALOG INPUT = —3.369 V = 10101100 
REFERENCE VOLTAGE = —5.000 V 
FIGURE 3 


DESCRIPTION OF PIN FUNCTION 


A, B: These two pins are connected as shown in the truth table below to centrol the length of the digital word. 
8 9 10 12 
A 1 0 1 0 
B 1 1 0 0 

TIME OUT: A synchronous pulse with the clock is applied at this output at the end of each conversion. This pulse may be used to step a 
multiplexer or otherwise notify the system of the readiness of the A/D to start another conversion. 

CLOSED LOOP CONTROL: A ‘1’ voltage level continuously applied to this input will put the A/D in an automatic mode of operation. The time 
output pulse is internally gated to cause a preset at the end of each conversion and initiate a new conversion. The automatic start 
circuitry presets the circuit and restarts the conversion if a bit has been dropped in this mode of operation. 

D.C. PRESET: A ‘1’ voltage level applied to this input will cause an immediate preset and the unit will stay preset until this input is returned 
to a ‘0’ voltage level. 

A.C. PRESET: When a ‘1’ level is applied to this pak the A/D is preset on the next clock pulse. The unit will continue to be preset on each 
clock pulse until the ‘1’ level is removed from the input. 

A/D OUTPUT: The serial digital conversion is available at this pin in a most significant bit (MSB) first foauat: The data output is delayed 
by one bit time. | 

BCD OVERVOLTAGE: This output is used when a three digit analog to binary coded decimal (BCD) conversion is being made. If the binary 
equivalent of the most significant digit is greater than 9, a ‘1’ voltage level is applied on this output. 

RETURN-TO-ZERO: This input modifies the digital code format from non-return-to-zero (NRZ) to return-to-zero (RZ) if used. When tied to the 
clock line, the digital output will return to zero during each clock pulse. The RZ duty cycle can be varied by controlling the length of 
time that a ‘1’ level is applied to this input. 

COMPARATOR RETURN: The comparator output should be connected to this input. The input must be prevented from going positive with 
respect to substrate (ground). The output SPDT MOS switches are successively toggled to the reference voltage. This input will cause 
these. switches to be conditionally reset if the ladder network output voltage is greater than the signal voltage. 

REFERENCES 1 & 2: Reference 1 is normally connected to ground and reference 2 to —5.0 volts. However, they may each be connected 
anywhere between 0 and —5.0 volts D.C. for special applications. 
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LOGIC BLOCK DIAGRAM 


ourpuTs 1 ase) 10 9 8 7 6 5 4 3 2. | 0 (se) 
e e e : e e e 6 e Oo C 


7 gurtirerrniy 


re LOW 


a4 


Q a 
OLOING 


fF 2 


HOLOING x NG 
aa) 9 


4 


i fi 
fee 


Q 0 


a Q 


S sweet A 


SuirT # 


5. Swit 


ae ead Sal REGISTER , REGISTER REGISTER REGISTER 
Te T_fto 
CLOCK 
inpuT &d 
e 
COMPARATOR 
RETURN 


NOTE: Polarity indicators (0) external to the solid box conform to MIL-STD-806B where 0 indicates the less positive state is active. Internal to the box and in the remainder 
of this data sheet conventional MOS polarities are used, where H! = ‘‘1’’ ~ —10 V and 1.0 =‘‘0"’ = Gnd.. 
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3800 
8-BIT PARALLEL ACCUMULATOR 


MOS INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The 3800 is a LSI-MOS integrated circuit containing approximately 200 gates. It 
functions as an eight bit slice of an arithmetic unit, which may be connected to form any word length. It is 
capable of parallel addition and subtraction, and by simultaneously shifting the sum or difference right or 
left, multiplication and division algorithms. A direct subtraction capability eliminates the need for the usual 
carry input to the LSB during subtraction, thus allowing operands to be located anywhere in the truly variable 
word length accumulator. The parallel data organization of the 3800 improves speed and greatly reduces the 
amount of random control logic when compared to the same function performed serially. 


FEATURES : 
e DIRECT SUBTRACTION USED TO PROVIDE VARIABLE WORD LENGTH CAPABILITY 

¢ STROBED OUTPUTS FOR HARD WIRE COMMON BUS SYSTEMS 

e DC TO 200 kHz ADD AND SHIFT RATE 

© 3.0 us, 8 STAGE CARRY PROPAGATION TIME 

e LOW POWER — 180 mW 


APPLICATIONS 
Basic Accumulator Block 
Index Register 
>, = ,< Comparator 
General Logic Control 
Up-Down Counter 
Divide By N Counter 


ABSOLUTE MAXIMUM RATINGS 


PHYSICAL DIMENSIONS 
36-Pin 
Dual In-Line Package 


ORDER PART NO. AGH380014X (—55°C to + 85°C) 


Input Voltages —30V to +0.3V 

Vee and Vpp Supply Lines —30V to +0.3V AGH380019X (0°C to 70°C) 
Storage Temperature — —55°C to +150°C 

Operating Temperature 


—55°C to +85°C 


BLOCK DIAGRAM PIN CONFIGURATION 


outputs (mse) 7654321 0 
678910111213 


OUTPUT DRIVERS 
(WITH STROBE FOR 


ADD/SUBTRACT INHIBIT (ASI) 
SHIFT LEFT OUT (SLO) 


Yop ~13¥ 


OUTPUT STROBE CONTROL 


Veg —27V 


COMMON BUS SYSTEMS] 


ZERO FLAG . 


ACCUMULATOR 


SHIFT LEFT OUTPUT (SHIFTS ONE BIT RIGHT,LEFT 


SHIFT RIGHT INPUT 


SHIFT RIGHT CLOCK 

SHIFT LEFT CLOCK 

ACCUMULATE CLOCK 
PARALLEL ADDER/ SUBTRACTER 


CARRY/BORROW OUTPUT (DIRECT ADDITION 
AND SUBTRACTION 


ADD/SUBTRACT SELECT 4 
i rath nee 
"REG. OUTPUT 33 


“"R’' REG. DATA LOAD 


GND ~<+— 19 GROUND 
Yeg ~— 35 —27V 


Hy ey ae 
Yop + 36-139 puts (mse) 7 


AND/OR ACCUMULATES ON CLOCK) | 


pt 18 SHIFT LEFT INPUT 
17 SHIFT RIGHT OUTPUT 


te 15 RESET''A''REG. 


22 CARRY/BORROW INPUT 


“'R' REGISTER 


— 23 RESET ‘'R"’ REG. 


SHIFT RIGHT INPUT (SRI) 
ADD /SUBTRACT SELECT (ASS) 
ZERO FLAG (F) 

OUTPUT 7 (MSB) 

QUTPUT 6 

OUTPUT 5 


~ QUTPUT 4 


OUTPUT 3 

OUTPUT 2 

OUTPUT 1 

OUTPUT 0 

OUTPUT STROBE CONTROL (S) 
RESET “A” REGISTER (RA) 
SHIFT RIGHT CLOCK (SRC) 
SHIFT RIGHT OUT (SRO) 
SHIFT LEFT INPUT (SL!) 


i | ee ee od 


(CBO) CARRY/BORROW OUTPUT 
(MSB) "R" REGISTER OUTPUT 
(LOAD) “R" REGISTER LOAD 
INPUT 7 (MSB) 

INPUT 6 

INPUT § 

INPUT 4 

INPUT 3 

INPUT 2 

INPUT 3 

INPUT 0 

(RR) RESET “R" REGISTER 
(CB) CARRY/BORROW INPUT 
(AC) ACCUMULATE CLOCK 
(SLC) SHIFT LEFT CLOCK 
GROUND 


sHILD 


== ry) eon DUCTOR 
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SYMBOL CHARACTERISTICS an 


Logic inputs 
Logic ‘‘0” 
Logic “1” 

Clocks 


Amplitude. 


Width 


Shift frequency 


Shift & add frequency 


Delay Times 
8 stage carry 
Output delay 


Input leakage current 


Logic outputs 
Logic ‘‘0” 
Logic “1” 
Logic “1” 


Supply current drain 


Vop 
Vee 


Network dissipation 


DESCRIPTION OF PIN FUNCTIONS 


See Figure 1 


R, = 40 kQ 


Veg = —27V, Vpp = —13V 


PIN NO. NAME SYMBOL FUNCTION | 

1 Add/subtract ASI When ASI is a logic “1”, no addition or subtraction will occur when the ACC, SRC or SLC clock are pulsed. 

inhibit The accumulator register will shift right or left normally however. The carry/borrow through line is not af- 
fected, allowing numbers to be shifted and compared when the subtract mode is selected. 

2 Shift left SLO SLO is the MSB output of the ACC and may be connected directly to the SLI input of the next eight bit 
output ; section of the accumulator. Shift and add function normally. 

3 Shift right input SRI SRI accepts the SRO output of a higher order, 8 bit slice. Shift and add function normally. 

4 Add/Subtract select § ASS When ASS is a logic ‘1”, addition is performed, and when ASS is a logic “0”, subtraction is performed. 

5 Zero flag FO The zero flag output is a logic ‘‘1” only if the accumulator register contains all zeros. This output is inde- 

 # pendent of the strobe control. 

6-13 Outputs 7-0 When the strobe control STR is a logic ‘0’, all outputs represent the contents of the accumulator register. 

14 Output strobe STR When STR is a logic ‘1’, all parallel outputs, 0-7, are disconnected from the power and ground lines allow- 
control ing them to float. Thus several similar outputs may be hard wired together for a common buss system. 

15 Reset Accum. register RA When RA = logic “1”, the accumulator is reset to zero. This asynchronous signal overrides all others. 

16 Shift right SRC Pulsing the SRC with a logic “1” shifts the contents of the accumulator one bit position to the right. If the . 
clock -add/subtract controls are enabled, the sum or difference of the accumulator register and the “R” register is 

| shifted one bit to the right and written into the accumulator. 

17 Shift right SRO SRO is the LSB end of the 8 bit accumulator and may be connected directly to the SRI of an adjacent 
output 8 bit slice. | 

18 Shift left input SLI The SLI accepts the SLO output from a lower order, 8 bit slice. 

19 Ground GND Circuit common and substrate ground are both connected to this pin. 

20 Shift left SLC Pulsing the SLC with a logic “1” shifts the contents of the accumulator one bit position to the left. If the 
clock add/subtract controls are enabled, the sum or difference of the accumulator and the “R” register is shifted - 

one bit to the right and written into the accumulator. 
21 Accumulate AC Pulsing the AC input adds the contents of the accumulator and the “‘R” register if ASS = logic “1”. The “‘R” 
~ Clock register is subtracted from the accumulator if ASS = “0”. If ASI = “1”, no action occurs. 

22 Carry/borrow input CBI A logic “1” on CBI enters a carry or borrow into the LSB position of the add/subtract logic. 

23 Reset ‘‘R’”’ register RR Placing a logic “1” on RR asynchronously resets the “R” register. 

24-31 Inputs 0-7 Inputs are entered into the ‘‘R” register asynchronously when RL is activated. 

32 “R” register RL When RL is a logic ‘‘1”, data presented at the inputs are loaded into the .‘“‘R” register. RL may be perma- 
data load nently a logic ‘1’, effectively bypassing the R register during normal operation. Note that RR overrides the 

| data inputs regardless of the load command. | 

33 MSB “R”’ MSB It shows the MSB of the “‘R” register. When the ‘‘R” register is used to temporarily hold operands during 
register output multiply, divide, etc., the MSB output indicates the sign of the stored operand. 

34 Carry/borrow CBO —s The CBO is the asynchronous carry or borrow output from the MSB of the add/subtract logic. It is not af- 

: output. fected by the ASI control. 

35 Veg power Veco —27 V supply. 
supply 

36 Vpp power Vop —13 V supply. 
supply 
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FAIRCHILD. MOS INTEGRATED CIRCUIT 3800 


SHIFT COMMAND TIMING DIAGRAM | CARRY/BORROW 8 STAGE 
| PROPAGATION TIME 
—>|Wep-— 


’ CARRY, BORROW INPUT OV 
DATA INPUT OV | TIME | | 
| | | | 
| 
| 
| 
| 


| 
| 
| : 
| | 
| CARRY, BORROW OUTPUT OV 
SRO,SLO& PARALLEL OV ae | TIME a 
DATA OUTPUTS te ee ae | | sea | 
10V —-——+a 
q ] : | | | | —1tcp-e— —>| tex e— 
—e| ty a— —e, ty | | 


<—— 


FIGURE 1 


STANDARD CONNECTIONS FOR ADDITION AND SUBTRACTION 


PARALLEL OUTPUTS 


CARRY BORROW 
OUTPUT 


V 
CLOCK ‘“~y—7RESET 
INPUT appition, ACC 
ei aa 8 SUBTRACTION = 7 ~~~ ~~ 0 
___ CONTROL LINES 


PARALLEL INPUTS 


SIXTEEN BIT PARALLEL ADDITION (SUBTRACTION)*: The addition (subtraction) operation begins by resetting the accumulator, then transferring the augend (suptrahend) 
through the ‘‘R’’ register into the accumulator by pulsing the AC clock line. The operation is completed by loading the addend (minuend) into or through the ‘‘R’’ register, 
then adding (or subtracting if ASS = logic ‘‘0’’) it from the accumulator by again pulsing the AC clock. Multiple addition and subtraction or combinations of both operations 
may be performed by repeating the last operation. Thus a running total may be kept in the accumulator. 


STANDARD CONNECTIONS FOR MULTIPLICATION 
PRODUCT 


2 ox 
j—--—-—-— 0 = : ws 8 T-—--- 0 
3: £ ¢& = 
MULTIPLICAND INPUT ao 8s — MULTIPLIER INPUT 
232 & 
= oa _@ = 
a tas <x _— 
xz« ne —} 
oun - = 
awed = (Fe) 


MULTIPLICATION: The multiplication operation, shown above, begins by clearing the ACC and MQ registers, then loading the multiplier into the MQ ‘‘R’’ register. If the 
MSB of the MQ’s ‘‘R’’ register is a ‘‘1’’, ie. the multiplier is negative, the ACC and MQ subtract lines are enabled before the multiplier is transferred into the MQ. Thus 
the multiplier in the MQ is always positive. However, the multiplicand, which has been loaded into the ACC ‘‘R’’ register for temporary storage, will be subtracted from the 
partial product in the ACC if the multiplier was negative. The multiplicand is added to or subtracted from the partial product and shifted one bit to the right each time the 
LSB of the MQ register is a ‘‘1’’. If it is a ‘‘0’’, only a shift right occurs. Neither the multiplicand nor the resulting product require any further sign corrections as the 
answers wil! automatically be in two’s complement. . 


DIVISION: The division algorithm is similar to the multiply and is described in detail in The Logic of Computer Arithmetic by Flores. The most straightforward way to per- 
form division is to convert both the divisor and dividend to sign magnitude numbers.the same way the multiplier was converted in multiplication. Then proceed through a 
successive subtraction division. The resulting positive quotient must however then be corrected to two’s complement rotation if the signs of the dividend and the divisor 
were not the same. 


NOTES: 1. Input logic levels may be selected by referring to the list of Pin Function Descriptions. 
2. All unused input or control pins should be grounded. 
3. All operands are in two’s complement notation. 
4. All diagrams are BASIC BLOCK DIAGRAMS and no electrical levels are indicated. See Logic Diagram for. correct 806B notation.: 
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FAIRCHILD MOS INTEGRATED CIRCUIT 3800 


APPLICATIONS 


PARALLEL OUTPUTS 


15--~~--8 1---~-—0 


OVERFLOW ~~ INPUT COUNT 


COUNT BY"N”INPUTS 


UP-DOWN COUNTER 


SIXTEEN STAGE UP-DOWN COUNTER: Operation begins by resetting the registers and enabling ASS, which determines the count‘ direction. Counting by one may be ac- 
complished by enabling CBI or INPUT ‘‘0’’. To count by n, set n into the ‘‘R’’ register. 


COMPARE OPERATION: To compare two numbers, simply insert the first into a previously cleared accumulator by pulsing AC. Enabling the subtract contro! will immediately 
indicate whether R>A, as a borrow output will appear. If the. borrow output follows a pulse on the borrow input, the numbers are equal. If neither, then R<A. The logic is 


shown above. 


A=R A>R ss AKR 


GND 
LOAD ACC 
CBO =: 3800 
CRI RESET ACC 
LOAD R 


COMPARE STROBE t 
eS 


DATA INPUT 


L, = > COMPARATOR 


CARRY 
OUTPUT 


Boos: Bi 


PARALLEL , 
OUTPUTS ater ae 


COUNT OUTPUT 


pa aa COUNT UP {dy} 
COUNT DOWN (-DY) 


INITIAL CONDITION INPUTS 
DDA CONNECTIONS 


The DDA shown above utilizes one 3800 for a remainder register and a second 3800 for a y accumulator counter. 
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RS cae te ee 


LZS-L 


LOGIC BLOCK DIAGRAM 


AR SS 
(MSB) 7 6 5 4 


3 2 1 0 {LSB) 


INPUTS FROM 


EACH ACC FF OUTPUT STROBE CONTROL 
ZERO FLAG OUTPUT —O 
| 
: ‘ACCUMULATOR RESET 
, | | O— ACCUMULATE CLOCK 
| | 
: ; A. enase O— SHIFT RIGHT CLOCK 
; | | ES aes 
oe ee Eo Gk Bes — Re ees 
ink CME aD t a aes eo See 
SHIFT LEFT OUTPUT —C < ‘acemee aiee = ca = Joe wanes eae 
| | > a | \ TYPICAL BASIC LOGIC DIAGRAM | | | yore 
SHIFT RIGHT INPUT —O | : OF ONE BIT SEGMENT =, l | O— SHIFT LEFT INPUT 
fc 24 l | | 
| | | | i | | = O— SHIFT RIGHT OUTPUT 
ADD /SUBTRACT INHIBIT —C | 1 aye : | , 
| an < ae | 
| | alld | 


ADD/SUBTRACT SELECT —-O 


CARRY /BORROW OUTPUT —O 


cassia) 
Se geecser- 4TH BIT | 
CARRY | 
_ > FULL ADDER A 
| La SUBTRACTER g INPUT O— CARRY/BORROW INPUT 


R REGISTER MSB OUTPUT —O 


| 

| 
— a 

| 

des 

| 

| 
—-—--—---—-—-+-— 

| 
ee 


— aw «ae am «eee ane 


“R” REGISTER BITC, 
DUT 
“R’” REGISTER LOAD CONTROL —C ae Om RY REGISTER RESET 
J @ e ) e e C) e 
7 6 5 4 3 2 4 0 


NOTE: Polarity indicators (0) external to the solid box conform to MIL-STD-806B where 0 indicates the less positive state is active. Internal to the box and in the remainder 
of this data sheet conventional MOS polarities are used, where Hi = ‘'1’’ ~—10 V and LO = ‘‘0’’ = Gnd. 
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3801 
10-BIT SERIAL/PARALLEL PARALLEL/SERIAL CONVERTER 


MOS INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The 3801 is a monolithic MOS/LSI ten bit serial/parallel - parallel/serial converter 
utilizing P-Channel Enhancement mode MOS technology. The device has the capability of serial or parallel sia ea 
36 Pl 


DUAL |N-LINE PACKAGE 


input and serial or parallel output. A holding register included on the chip is isolated from the shift register 
by transfer gates. In serial to parallel applications data may be stored in the holding register while new 


data is being entered into the shift register. 675 


.650 


FEATURES 

@ 8 AND 10 BIT SERIAL OUTPUT . 

e 250 kHz SERIAL TO PARALLEL OPERATION 
500 kHz PARALLEL TO PARALLEL OPERATION 
120 mW POWER DISSIPATION 

INPUT GATE PROTECTION 

SET AND RESET OF HOLDING REGISTER 
OUTPUT STROBE CONTROL 

e SINGLE PHASE CLOCK 

e RESET OF SERIAL REGISTER 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


input Voltages —30 to +0.3 Volts 
Power Supply . —30 Volts 
Storage Temperature —55°C to +150°C 
Operation Temperature (A6H380114X) —55°C to +85°C ~~ 
: (A6H380119X) 0°C to +70°C . 515 
APPLICATIONS , ORDER PART NO. A6H380114X 


Serial and Parallel Data Conversion in . 7 A6H380119X 
e Process Control : - 

e Data Terminals 

~ @ Computer Peripheral Equipment 

e Data Acquisition 


| BLOCK DIAGRAM oo | PIN CONFIGURATION 


PARALLEL BATA OUTPUTS 


NO CONNECTION 
sd ie BUFFERS RESET HR 
; 2 STROBE 
SET HR 


REFERENCE 1 


TRANSFER 1 
TRANSFER 0 
RESET SR 
SERIAL INPUT 
9 OUTPUT 


: aiwe! ; = 8 OUTPUT 
SET—> c 

STROBE HOLDING REGISTER 7 OUTPUT 

RESET —=> . ; : 6 OUTPUT 


5 OUTPUT 


9 INPUT 
8 INPUT 
7 1NPUT 
6 INPUT 


i en od 


TOP VIEW 5 INPUT 
4 OUTPUT 4 INPUT 

LL . 3 OUTPUT 3 INPUT 

, : . 1 OUTPUT 1 INPUT 

7 ) 0 OUTPUT 0 INPUT 


REFERENCE 2 PARALLEL ENABLE 
8 BIT SER. OUTPUT CLOCK INPUT 


PARALLEL LOAD COMMAND —e © § BIT SERIAL OUTPUT aaa ey 
ge SHIFT REGISTER POWER SUPPLY (V..) GROUND 
SERIAL DATA ee = 10 BIT SERIAL OUTPUT le oo 


Nani at i 


-AIRCRHILM 


SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD MOS INTEGRATED CIRCUIT 3801 | 


ELECTRICAL CHARACTERISTICS Veg = —27 +2.0 Volts, R, = 10MQ, C, = 10 pF unless otherwise specified) 


SYMBOL _ CHARACTERISTIC MIN. TYP. MAX. UNITS CONDITIONS 


Logic Inputs 
“Q” 0 —2.0 Volts 
es —9.0 —30 Volts 
Logic Outputs 
“0” 0 —1.0 ~ Volts 
i —10 —11 7 Volts R, = 40 kQ 
“i —11 —12 Volts : 
Clock 
Amplitude —9.0 —30 Volts 
Width 1.0 10 LS 
Tas | Frequency 
Serial DC 250 kHz 
Parallel ~ DC 500 kHz 
tus Serial Delay, | 0.6 us 
t; | rise and fall 0.2 HS 
ty, ( times | 0.5 LS 
t. 0.5 US 
tus Parallel Delay, 0.55 HS 
t; l rise and fall 0.35 US 
ty, ( times 0.4 HS 
tJ 0.3 LS 
C.., Data and Control! Input Capacitance 7.0 — pF 
aoe Power Supply Current Drain 4.5 7.0 mA Veg = —27V 
Pei Power Dissipation | 120 190 mW Veg = —27V 
ly Input Leakage Current 5.0 HA V.,= —20V 
tag Data Delay Time 250 ns 


TIMING DIAGRAM 


OUTPUT DELAY, RISE AND FALL TIMES 


Clock — T_fP LP Time 
| | = 4 
| | 
Serial Data Output —_| : l 
| 
I { 
DATA BIT TIMING 
CLOCK — Lf Time 
| 
Data input | | 


| { 
i tda 
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REF § 


RESET HR 


TRANSF. 6 
TRANSF. 1 


SERIAL th 


CLOCK 
RESET SR 


PE 


APPLICATIONS (Basic Logic Reotesentation) 


SERIAL TO PARALLEL 
CONVERTER 


[OUTPUT REGISTER | 


. TTT rere 
PARALLEL OUTPUT 

'g’ OUT F 
‘10’ OUT + 


= 
~27V 


b—4 SET 
>——4 RESET 
—| TRANS. ‘0’ 


LOGIC DIAGRAM 


5 OUTPUTS 


BIT 5 


TYPICAL BASIC | 
LOGIC DIAGRAM 
OF ONE BIT =| 
SEGMENT | 


—-+-- 
BIT 2 oniy | 


as aay 
BIT 0 ONLY | 


PARALLEL IN 


TRANS. 10, 0 77 Veo | ~21V 
SUTPUT ~ 4 TRANS. ‘1’ GND. +—— 
4 RESET SR CLOCK ~ 
= PARALLEL INPUT i 
Ee 878 TTL. PARALLEL ENABLE 


FAIRCHILD MOS INTEGRATED CIRCUIT 3801 


4 3 2 \ 0 
@ ) () () () : (>: 
a ae oe 
| , | | | 
BIT 4 | BIT 3 , Bit2 | its | BIT 0 
poe. th 
| | | | 
| | ! | | 
| | | | | 
| | ! | | 
| | | | | 
| | | | 
a or ee 
| ! | | i: 8 BIT OUTPUT 
! | | ! , i: 10 BIT OUTPUT 
fy ih & 4 
| | | | | 
| | | | | 
| | | | | 
| | | | | 
| | a | | 
| | | | 
| | | | | 
eee 
| | | | l 
er | | 
4 3 2 | 0 


PARALLEL TO SERIAL 
CONVERTER 


REF ‘1’ 


"9876543210 

PARALLEL OWTPUT 
‘8° OUT 

40° OUT 


SET 
| RESET 


TRANS. ‘0’ | Vee -21V 
TRANS. ‘1’ GND. 
RESET SR CLOCK | 
Pe red 
eettsaie [—o main 
E 
CLT 


SERIAL INPUT f “INPUT REGISTER. 


APPLICATIONS 


(Basic Logic Representation) 


SERIAL TO SERIAL BUFFER REGISTER 


8765432 
PARALLEL OUTPUT 
‘8’ OUT 


TRANS. ‘0’ | -27V 
TRANS. ‘1’ GND. 
RESET SR CLOCK 
PARALLEL INPUT 
7654321 PARALLEL ENABLE 


SERIAL INPUT 


PARALLEL TO PARALLEL BUFFER 
REGISTER 


OUTPUT REGISTER | 
ATT TT 


9876543210 
PARALLEL OUTPUT 


REF ‘2’ 


-27V 
SET ‘8’ OUT 
RESET ‘10’ OUT 
TRANS. TO TRANS. ‘0’ Veg -27V 
OUTPUT — TRANS. ‘1’ GND. 
| RESET SR CLOCK ® 
PARALLEL INPUT PARALLEL ENABLE 


9876543210 


Beles 
[INPUT REGISTER] 


SERIAL INPUT 
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MOS INTEGRATED CIRCUITS COMING SOON 


Type Function 

3103 Dynamic Universal Gate 

3104 Dynamic Universal Storage Element 

3251 64 Character Raster Scan Character Generator 
(7 x 9 Matrix) 

3307 Dual 100-Bit Static Shift Register 

3322 Triple 66-Bit Dynamic Shift Register 

3323 Triple 64-Bit Dynamic Shift Register 

3324 512-Bit Dynamic Shift Register 


3103 — DYNAMIC 40 UNIVERSAL GATE 


The 3103 is a universal gate utilizing P-channel Enhancement Mode 
MOS technology. It is a dynamic 4¢ circuit with DC stable outputs 
and is compatible with the dynamic logic family. Both data and 
data compliment outputs are available. 4 


ppp y 
0, 9 a. 


Read 3 


3307 — DUAL 100 BIT STATIC SHIFT REGISTER 


The 3307 is a dual 100 bit static serial in-serial out shift register 
utilizing 2 phase clock capable of operating from DC to 1 MH;. 


< Output 1 


100 Bits 


QC Output 2 
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Type Function 

3502 4096-Bit Dynamic Read: Only Memory 

3503-6 2048-Bit Dynamic Read Only Memory 

3511 | 256-Bit Random Access Memory 

3531 256-Bit Random Access Memory . 

3716 16 Channel Random Sequential Multiplexer 

3802 8-Bit S-P, P-S Dynamic Shift Register/Converter 
3804 4-Bit Arithmetic Unit (Basic CPU Element) 


3322/3 — TRIPLE 66/64 BIT 20 DYNAMIC SHIFT REGISTER 


The 3322/3 is a triple 66 bit dynamic shift register. It is a monolithic 
integrated circuit utilizing Planar Il* P-channel Enhancement Mode 
MOS Technology. The 3322 is designed to hold a 64 bit data word 
and 2 bit sign word. The 3323 is a 64 bit mask option of the 3322. 


or i ee 


* Be Vss 


c- 


Vpp 


3324 — 512 BIT DYNAMIC SHIFT REGISTER 


The 3324 is a 512 Bit Dynamic MOS Shift Register. Input logic is 
provided for multiplexing two data sources or recirculating stored 
data. ae 


Vec D; Bo 


fast 256 Bit | 

npu 

Input B Multi- Output 
Input x plexer . 

Select 


256Bit | 


MOS INTEGRATED CIRCUITS COMING SOON 


3104 — DYNAMIC 40 UNIVERSAL STORAGE ELEMENT 


The 3104 is a Universal Flip-Flop utilizing P-channel Enhancement 
Mode MOS technology. It is a monolithic dynamic 4¢ storage ele- 
ment incorporating DC stable output and bi-directional bussing 
techniques. This provides ‘‘write in’ or “read out’ capability on 
the same data lines. The 3104 is a member of.a compatible dynamic 
logic family. 


Buss 1 


Storage 


Buss 2 


LOGIC DIAGRAM 


Buss 1 


Buss 2 


3251 — 64 CHARACTER RASTER SCAN CHARACTER GENERATOR 


The 3251 is a character generator designed for use with a CRT 
display utilizing TV type raster. Six input lines are provided to 
select one of 64 alpha-numeric or special symbol characters for 
display in an 8 x 10 point pattern (7 x 9 dot matrix). Four addi- 
tional input lines are provided to select the lines within a character. 


NOTE: This device can be used as a 640 word by 8 bit (5120 bit) 
general purpose Read Only Memory. 


CHARACTER 
& 


Output OUTPUT 


Buffers 


LINE 
ADDRESS 


3502 — 4096-BIT DYNAMIC READ-ONLY MEMORY 


_. Fairchild will announce a 4096-bit dynamic read-only memory. It 


will be a monolithic integratec circuit utilizing 4¢ technology for 
operation. The output buffers will have static characteristics. The 
format will.be 512 words by 8 bits. The fixed program memory must 
be specified by the customer and is customized by modifying one 
mask in the fabrication process. This results in a low cost, fast 
turn-around custom memory. 


B, B. GB; By 


Input 512 Words 
4 Output 
8 Bits 


Chip Select 


Vpp Gnd 


3503-6 — 2048-BIT DYNAMIC READ-ONLY MEMORY 


The 2048-bit dynamic read-only memory utilizes P-channel enhance- 
ment mode MOS technology. The output buffers feature bipolar 
compatibility and static characteristics. Metal mask options allow 
memory formats of 2048 words by 1 bit, 1024 words by 2 bits, 
512 words by 4 bits, and 256 words by 8 bits. The fixed program 
memory must be specified by the customer. The memory is cus- 
tomized utilizing computer aided design techniques to generate the 
modified gate oxide cut mask. This results in a fast turnaround, 
low cost custom memory. 


3511 — 256 BIT RANDOM ACCESS MEMORY 


The 3511 is a 256 bit MOS memory cell designed to operate with 
bipolar decode drivers and a current mode sense amplifier. The 
256-1 bit words are selected by coincident addressing of the X-Y 
adress lines. Cycle times (read or write) of approximately 200 
nanoseconds are achieved. 


Y — Addr Y — Addr. 
Data Data 
X — Addr. | X — Addr. 
Vpp(—V) Vss (+V) 
Y — Addr. Y — Addr. 


U_-_— 


MOS INTEGRATED CIRCUITS COMING SOON 


3531 — 256 BIT RANDOM ACCESS MEMORY 


The 3531 is.a monolithic MOS/LSI two hundred fifty-six bit random 
access non-destructive read out (NDRO) memory with decode and 
output buffers on chip. The memory is arranged as 256 one-bit 
words, which may be addressed one at a time by means of 8 
address lines. 


Address: 8 pins 
Supplies: 3 pins 
input: 1 pin 
Output: 1 pin 
Chip select: 1 pin 
Read/Write: 1 pin 
Strobe: 1 pin 
16 pins 
Address Decode prauless © Output 
Gnd 
Mas O Chip Select 
GG 


© UO C) 
Data R/W Initiate 
In Enable . 


Address 


3804 — 4 BIT CPU ELEMENT 


The 3804 is an MOS/LSI device that functions as a 4 bit slice of a 
Central Processing Unit. It is expandable to any word length in 
4 bit increments. The 3804 performs the logic functions of OR, 
AND, Exclusive NOR and Compare, and the arithmetic functions of 
ADD or Subtract (A-B or B-A). It has the capability of signed or 
unsigned operation as well as the capability to shift right or left 
for multiply or divide operation. 


4 Bit Parallel 
Input/Output “1A” 


11] 8} 5} 2 


3716 — 16 CHANNEL MULTIPLEXER. 


The 3716 is an analog or digital multiplexer which may be used 
as a single 16 channel, a dual 8 channel or a differential 8 channel 
multiplexer. The 3716 channel selection can be made in a random 
access, or sequential mode. 


Analog Inputs 


OD0DD0D0D00000000000 
2) 374] 5) 6] 7] 8] 9417416) 15] 14) 13}12) 11) 10 


21 36 
O @ 
Current Shunt Analog Output 
: Switches (chan. 1-8) 
34 19. 
O O 
Current Shunt Analog Output 
Inhibit { f (chan. 9-16) 
. 24 
Differential 23 
Mode Control Decoder O 
532 Terminal Count 
Matrix ee 


Counter 


29| 28] 27] 26] 25| 31 1| 18| 20| 22] 35] 
OO O OC e OO e 

29 21 22 23 Von Vee Gnd 

- 4 Bit Parallel 


Input/Output ‘2A’ 


12] 9} 6] 3 


4 Ag Ar Az Az 19 31 Ag Ai Ag A3 ic 
Read 1A Bi-Directional Input/Output Buffer Bi-Directional Input/Output Buffer Read 2A 


28 Hf] AL Lil 16 
Shift Right In Shift Right Out 
cnn a PH onc 
Clock Pulse 2 Ut =P als a I 
20 
Accumulator Bypass 2 aa noel ry { {a i Op Code 
Shift Right Enable ——22 Ht rT TT 2 , 
Shift Left Enable 33 He CH Mult./Div. Override 
Index Override 
Fe la Saaene HH i 
B 0 it i it 
arry/ a = 05 ie alae : metic Logic i 18 Flag In 
13}10} 7| 4 
Write Control 1 : 26 Write Control 2 
4 Bit Parallel 
Input ‘‘B” 
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MOS INTEGRATED CIRCUITS COMING SOON 


3802 — 8 BIT DUAL RANK 4¢ DYNAMIC BUFFER REGISTER | ee , : 

The 3802 is a Dual Rank. Buffer Register featuring bi-directional ferred between registers but register A can only be read out on 
bussing capability. Data may be entered into register A or B from Buss | and register B on II. 7 
either one of two common data busses. The data may be trans- ; 


AQ BO Al Bl A2 B2 A3 B3 A4 B4 AS BS AB BE AZ BI 


Read All 
Read ED 
B Register Write BI 
Write BI 
LU 
; 7 Ae eae 
an ee ee eae 
oes eae ee eee, eS 
Sees Sean eee Se ee eet 
ana a SE Pe I Re eS 
ee ee ae eee eee ee aes 
a ae ea a ae ier 
ie as ee ee eee 
a ae ee eae 
ioe lie) ae 
ea 
Oe een 
mn ae Shift Right Out 
Shift Left In 
Sia Shift Right — Left Enable 
Clear or Circulate 
A Register 
Read AI 
Read BI 
Write Al 
Write All 


By Bo B3 Ba Gnd Vpp 


TTT? 7 F 


AO BO AL BL AZ B2 A3 B3 A4 B4 AS BS AGB BE AT B7 
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APP-41 
APP-59 


APP-61/2 
APP-64 
APP-85 
APP-87 
APP-88 


APP-93 
APP-103 


APP-105 
APP-106 


APP-107 
APP-109 


APP-111 


APP-114 
APP-115 


APP-116 
APP-117 | 
APPHLLS 
APP-119 
APP-120 
APP-121 


APP-123 


APPLICATION NOTES - NUMERIC LISTING 


Stable Wideband Emitter Followers —- Paul J. Beneteau 


An Improved Emitter-Coupled Multivibrator — 
P. J. Beneteau and A. Evangeliste 


Long Delay Transistor Timer — P. Alderisio 

Application of Milliwatt Micrologic® Elements — H. T. ena 
Micrologic® Shift Counters — George Powers 

A Varactor Bias Servo System —- Bruce 0. Anderson 


Medium Power Silicon Transistor DC to DC Converters — 
Thomas B. Mills 


Transient Response Characteristics of Phototransistors — 
George T. Daughters 


Applications of the Silicon Planar* Field-Effect Transistor — 
Larry Blaser and John MacDougall . 


A Monolithic Operational Amplifier — Robert Widlar 


Using Fairchild Integrated Circuits as Monostable 
Multivibrators — Robert Ricks 


Diode Transistor Micrologic® ——- George Powers 


Applications of the Silicon Planar* 1! MOS FET — 
John MacDougall 


The Improved uA702** Wideband DC Amplifier — 


Robert Widlar 
#A702** Circuit Design Ideas — (Six Authors) 


Maximum Integrated Circuit Utilization Through Mixing 
Compatible Logic Families — Robert Ricks 


The Operation and Use of a Fast Integrated Circuit 
Comparator — Robert Widlar 


Frequency Compensation Techniques for an Integrated 
Operational Amplifier — James Giles 


Counter Micrologic® A New pimention in Multi Function | 
Integrated Circuits — George Powers 


Ways to Increase Speed in Large Count Binary Counters — 
Jack Irwin 


Using the J-K Flip-Flop in Smal Modulo Counters — 
Jack Irwin 


A High-Efficiency Power Supply Using Micrologic® 
integrated Circuits — Samuel Schwartz 


Core Memory Sense Amplifier Designs Using an Integrated 
Dual Comparator — Robert Widlar | 


*Planar is a patented Fairchild process. 


**The «A702 is renumbered the uA702A. 
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APP-124 
APP-125 
APP-128 


APP-130 
APP-131 


APP-132 
APP-133 


APP-134 


APP-135 


APP-139 
APP-141 
APP-142 
APP-143 
APP-144 
APP-145 
APP-146 
APP-147 
APP-148 
APP-149 


APP-150 


Designing with Off-the-Shelf Linear Microcircuits — 
Robert Widlar and James Giles 


A Versatile Tester for Linear Integrated Circuits — 
James Giles 


Complementary Transistor Micrologic® Integrated 
Circuits —R. C. Ghest 


Aids for Digital IC Systems— Murray Siegel and Lee Marley 


Transistor-Transistor Micrologic® Integrated Circuits — 


| John Nichols 


Single-Phase Control for Eyciacunvante: — Samuel Schwartz 


Precision Electronic Digital Clock Uses IC’s — 
B. Jensen and J. Irwin 


Effect of Integrated Circuits on Systems — 
Comparative Case — Robert Ricks — 


Performance of the “A703 in 100 MHz and 200 MHz 
Amplifiers and 100 MHz Harmonic Mixers — 
David Bingham 


Multivibrator-Type Vertical-Deflection Circuit for 
Television — J. S. MacDougall 


Transistorized TV Horizontal Driver System — 
Larry Blaser and Hermann Ebenhoech 


15-Watt Audio Amplifier with Short-Circuit Protection — 
Don Smith 


A Horizontal Oscillator for Transistorized TV Set — 
Larry Blaser and Hermann Ebenhoech 


Frequency Synthesizer for 27 MHz Citizens’ Band 
Transceiver — Larry Blaser 


Color Television Chroma Reference Systems Using the 
A703 ~- Larry Blaser and Norm Sturn 


Color TV Sound System Using the Fairchild uAT03 — 
Larry Blaser 


Charactetization and Application of “A703 in Four-Stage 
High-Quality FM IF Amplifier — David Bingham 


25-Watt Audio Amplifier with Short: Circuit protection: — 
Derek Bray and Wesley Votipka 


Semiconductor Circuits for 19-inch Black and White 


Television Receivers — Derek Bray 


Semiconductor Circuits for Hybrid Color ea — 
Derek Bray 


APP-151 


APP-152 


APP-153 


APP-154 


APP-155 
APP-156 


APP-157 
APP-158 


APP-159 


APP-160 
APP-161 
APP-163 


APP-164 


APP-165 


APP-166 
APP-167 
APP-168 


APP-169 


APP-170 


APP-171 


APP-172 


APP-173 


APP-174 
APP-175 


APP-176 


APPLICATION NOTES/TECHNICAL PAPERS, 
NUMERIC LISTING 


High-Performance Integrated FM.IF Strips — Ted Hanna 


250 MHz Distributed Amplifier Suitable for CATV 
Truck Line — Larry Blaser and Norman Sturn 


Logic Designs Using the TT“L9008 — Clive Ghest 


Compatible Current Sinking Logic — Abe Marder and 
Ralph Bennett 


Industrial Code Conversion — Don Femling _ 


Designing with the “A703 Monolithic RF-IF Amplifier — 
G. J. Estep 


A Fixed-Gain Low-Distortion AF Amplifier — G. J. Estep 


Two High-Performance Monolithic Microcircuits for FM 
Sound System — David Bingham 


A Low-Cost AM-FM Radio Employing an Integrated Circuit 
Design — David Bingham and John (Ted) Hanna 


Applications of the CCSL 9301 Decoder — R. Clive Ghest 
CCSL 9300 Shift Register — John L. Nichols 


Applications of the CCSL 9304 Dual Adder — 
R. Clive Ghest 


Application of the A722 10-Bit Current Source — 
M. Rudin, G. Erdi, R. Walker, R. Ricks 


SH3200-SH3201 Hybrid DC Voltage Regulators — 
S. K. Leong ; 


HLLDTuL Integrated Circuits — R. Repass, 0. Lykins 
MSI 9308 Dual 4-Bit Latch — R. CG: Ghest 


Applications of the 9034 Read? Only Memory —_ 
P. F. Schenck 


CCSL 9306 Up-Down BCD Counter — R. C. Ghest, 


-§. Simonsen 


Applications of the 9311 ‘One- Out-of-16-Decoder — 
R. C. Ghest :- 


Applications of the uA739 and A749 Dual Preamplifier 


_ Circuits in Home Entertainment eae 


D. Campbell, et al . 
The 3800 Arithmetic Unit — P. Schenck 
The 9601 - A Second Generation One-Shot — J: Anderson, 


_T. Gray, R. Walker 


A Low-Cost ye Color TV Receiver -— N. Doyle, D. Smith 


A Low-Noise Dual Operational Amplifier — D. Long, 
D. Campbell 


A Digital Frequency Synthesizer for Airborne Navigation 
or Communications Transceiver — M. Nichols, 
J. Stinehelfer 


Note: The following publications are obsolete and out of print: 
APP’s 1-40, 42-58, 60, 62, 63, 65-84, 86, 89-92, 94-102, 
104, 108, 110, 112, 113, 122, 


126, 127, 129, 


138, 140. 


TP’s 1-23, 25, 26, 29, 30, 34. 


PhO 


APP-177 
APP-178 


APP-179 


TP-24 


TP-27 


TP-28 
TP-31 | 


TP-32 


TP-33 
TP-35_ 
TP-36 
TP-37 
TP-38 
TP-39 


TP-40 
TP-41 


TP-42 
TP-43 


TP-44 
TP-46 


The Hot Carrier Mixer Diode — S. Sir 


A Navigation Receiver Using: a Digital Frequency 
Synthesizer — J. Stinehelfer 


Line- Operated Phono Circuits Using the PFB 1400 — 


-D. Campbell, R. Westlake 


Overloading and Spurious Responses in Transistor FM 
Tuners — Earl Cummins . 


Forward AGC Design Considerations in Transistorized 
Television Receivers — Harry Suzuki 


Measurement of Transistor High-Frequency Current Gain — 
Heitor Franco 


An FM Tuner Using MOS-FET’s and Integrated Circuits — 
John Barrett, Larry Blaser, and Harry Suzuki : 


A Unique Circuit Design for a High-Performance, 
Operational Amplifier Especially Suited to Monolithic 
Construction — Robert Widlar 


Some Circuit Design Techniques for Linear Integrated 
Circuits — Robert Widlar 


A Black and White and Color TV Video I-F Output 
Transistor — Derek Bray and Philip Froess 


A Low Noise, AGC Silicon Transistor Useful Fain LF to 
UHF — David Bingham, Harry Suzuki, and Charles Watson 


Integrated Circuits in Industrial Control = 
Donald Femling and Jack Irwin 


Semiconductor Video Amplifiers for Monochrome and 
Color Receivers — Derek Bray 


‘A New 400-Volt Horizontal Output Transistor — 


T. B. Mills and E. F. Kiburis 
Radiation Testing of Linear Microcircuits — J. Darryl Lieux 


Space and Nuclear Environments and their Effects on 
Semiconductors — David K. Myers 


Novel Multi-Purpose LIC’s Introduce New pee into 
Circuit Design — David Bingham. . 


Color TV Processing Using Integrated Circuits — 
Larry Blaser and Derek Bray 


Let’s Clarify IC Noise Margins — R. Clive Ghest 


TTuL Integrated Circuits: High Speed Considerations — ~ 
R. C. Ghest 


MICROCIRCUITS PRODUCT CODE EXPLANATION 


IXING PRIVILEGES: 
gital Circuits: (RTwL, LPRTuL, TTul, Cul and CTuL). 
gital circuits may be mixed for price advantage within the following groups 


gardless of temperature range or package, as long as minimum line item 
lantity : met. 


Group 
all RTul and LPRTuwL may be mixed except for epoxy circuits. 
Group 2: 
Mixing is allowed on all DTuL, TTuL, MSI, CCSL, LPDTuL, HLLDTuL and 
Dual DTul device types. 
Group 3: 
CTuL circuits may be mixed. 
Group 4: | 
Cul circuits may be mixed. 
Linear Circuits (LIC): 
Linear circuits may not be mixed. 


1 integrated circuit purchases, 100 pieces or more of any single product are 
ways sold at the 100 piece single price. 


1 the purchase of more than one product, any quantity under 100 pieces may 
2 bought at the 100 piece mixed price if; 


a) all the items total 100 pieces or more; 
b) Minimum quantity per line item is 10 pieces. 


IICROCIRCUITS PRODUCT CODE EXPLANATION 


; Fairchild integrated circuits are available in a wide variety of package con- 
gurations and operating temperature ranges, it is essential that customers 
yecify the, exact circuit, package, and temperature range desired. 


vere is a ten-digit product code used by all Fairchild distributors and field sales 
‘fices to identify integrated circuits in a particular package and temperature 
inge. Proper use of this product code, explained in detail below, will ensure 
le expeditious handling of all customer orders. 


full range RTuL 9900 in a TO-5 package is designated by code number 
5D990021X. Breakdown of the code is as follows: 


U 5D 9900 21 X 
AB C D CE 


. Generic Device Type —U for microcircuits, H for hybrids, A for MOS/IC, 
and Bipolar Arrays and Memories. 

. Package Code (see table below). 

. Basic Circuit Code. 

. Temperature Range (see table below). 

. This digit is used by LIC to indicate electrical class (see below). 


mocw > 


. PACKAGE CODE 
FLAT PACKAGES 


NAME 


SIZE MAXIMUM LEADS CODE 
Axe 10 Cerpak 3D 
4x36 14 Cerpak 3E 
Axl, 10 Cerpak 3F 
Axl, 10 Flat Pack 3G 
yx lp 10 Glass 3H 
yx, 14 Cerpak 31 
yx ly 14 Flat Pack 3J 
14x % 14 Cerpak 3K 
14 x ¥% 16 Glass 3L 
Custom 3S 

PLUG-IN PACKAGES 

SIZE MAXIMUM LEADS NAME CODE 
14 x 3%, 14 Dip 6A 
4x % 16 Dip 6B 

520 x .850 16 Dip 6D 
.255 x .750 14 Dip 6E 
.255 x .550 10 Dip 6F 
252 X 767 14 Fairpak™ 1A 
.300 x .846 16 Dip 6J 
.600 x 1.23 24 Dip 6G 
.600 x 1.83 36 Dip 6H 
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C. 


mm 


T0-5 
PINS SHORTED 
MAXIMUM LEADS PINS USED TO CAN CODE 
8 All 8 pins None 5A 
8 All 8 pins 4 5B 
8 1,2, 3,4,6&8 pins 4 5C 
8 : 1,3, 4,5, 7 & 8 pins 4 5D 
10 All 10 pins © None 5E 
10 All 10 pins "5 5F 
12 Ail 12 pins None 5G 
14 All 14 pins None 5H 
10 1, 2, 3, 4, 5, 6, None 5) 
8,9, 19 pins 
Custom 5S 
EPOXY 
8 All 8 pins 8A 
8 1,3, 4,5, 7&8 pins 8B 
Custom . 8S 


Four digits are used for general product groups. 


0000-0099 = Kits and kit parts 

1000-1999 = Custom integrated circuits 
3000-3900 = MOS Integrated Circuit 
5000-5999 = Second source integrated circuits - 
7000-7999 = Linear integrated circuits 
9000-9999 = Digital integrated circuits 


. Two digits are used to indicate process and temperature range 


respectively. 


11 = (—55°C to +125°C) 
14 = (~55°C to +85°C) 
19 = (0°C to +70°C) 

21 = (—55°C to +125°C) 
22 = (0°C to +100°C) 

28 = (+15°C to +55°C) 
29 = (0°C to +70°C) 

31 = (—55°C to +125°C) 
32 = (0°C to +85°C) 
39 = (0° to +70°C) 

51 = (—55°C to +125°C) 
56 = (—20°C to +100°C) 
59 = (0°C to +75°C) 

59 = (+15°C to +55°C) 
79 = (+15°C to +55°C) 
79 = (0°C to +75°C) 


MOS/Full Range Military 

MOS/ Intermediate Range 
MOS/Industrial Range 

Full Range Military Equipment 
Military Ground Support Equipment 
Commercial Equipment 

Industrial Equipment 

Full Range Military Equipment (LIC) 
Industrial Equipment (LIC) 

Industrial Equipment (LIC) 

Full Range Military Equipment 
Intermediate Range 

Industrial Equipment (DTuwL and Cul) 
Commercial Equipment (CTL) 
Commercial Equipment (CTuL) Clamped 
Counting Family (Cul) 


This digit is used by LIC to indicate electrical class. 


1 = High performance Aerospace and Defense 

2 = Standard Aerospace and Defense 

3 = Industrial and Ground Aerospace and Defense 
4 = Consumer 


This digit used by MOS/IC to indicate electrical class. 
=: +5.0 volt analog input — 


3 = 0 to 5.0 volt analog input 


MICROCIRCUITS FAMILY DESIGNATIONS 


Cul = Counting Micrologic® Integrated Circuits 
CTul = Complementary Transistor Micrologic® 
C/DTyL* = Diode Transistor Micrologic® 


C/LPDTuL* == Low Power Diode Transistor Micrologic® 


RT ul == Micrologic® Integrated Circuits 

LPRTuL == Low Power Micrologic® Integrated Circuits (Formerly MWuL.) 

C/TT ul = Transistor Transistor Micrologic® (T?) 

LIC | = Linear Integrated Circuits (Formerly ALC) 

MOS/IC == Metal over Silicon/Integrated Circuit 

*C/XX =: Elements which are part of Fairchild Semiconductor's 
Compatible Current Sinking Logic (CCSL) family 

MSI = Medium Scale Integration 

Mul = Memory Micrologic® 


HYBRIDS’ PRODUCT CODE EXPLANATION 


MINIMUM ORDER $50.00 


BH = 14 x 14 Forbes Flat Package, 14 leads 
_ . BK = 34x % Flat Package, 14 leads | 
MIXING PRIVILEGES: BY = 1” x 0.8" Flat Packagw, 32 leads 
Hybrid circuits may not be mixed. “CL = Ceramic Channel 
6Q = 14 lead Plastic DIP 
HYBRIDS PRODUCT CODE EXPLANATION ot = fA ie ee ae 
The product code consists of a ten digit number giving all informa- oa area Pekan le 
tion necessary to properly identify the part. For example: ah = Tea sala 
oe = Bx% 
rOduet et AEN 2B = 1" x1" Flat Package (Flat metal id) 


Group Letter A/B/C/D/E 
| C. Four digits are used for general hybrid product groups. 
Group Letter Explanations: | 0000—1999 


= Custom Circuit 
Ae ett eae 2000—2999 = Standard Hybrids — Digital 
A. This digit indicates general product code. Currently an ‘‘H’’ is 3000—3999 = Standard Hybrids — Linear 
used by Hybrids. 6000—6999 = Quads - 
B. Two letters are used to indicate the package as follows: ae nye 
XC = TO-5, 3 lead header | : D. One digit is used to indicate the operating temperature range. 
AM = T0-5, 6 lead header XX = (—55°C to +125°C) Full Range Military Equipment 
5T = TO-100, 8 lead header . 8XX = (+15°C to +55°C) Commercial Equipment 
AG = TOQ-5, 10 lead header 9XX = (0°C to +70°C) — Industrial Equipment 
BW = 10-5, 12 lead header | , 


BG = 4x cy Forbes Flat Package, 10 leads E. Currently “XX” is used for these digits. 
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FAIRCHILD SEMICONDUCTOR 


TERMS AND CONDITIONS OF SALE 


1. SCOPE—THE TERMS AND CONDITIONS OF SALE CONTAINED HEREIN 
APPLY TO ALL QUOTATIONS MADE AND PURCHASE ORDERS ENTERED INTO 
BY THE SELLER. THE SAID TERMS AND CONDITIONS MAY IN SOME INSTANCES 
CONFLICT WITH SOME OF THE TERMS AND CONDITIONS AFFIXED TO THE 
FORM OR ORDER BLANK AND/OR SPECIFIED BY THE BUYER. THEREFORE, 
ACCEPTANCE OF THE BUYER’S ORDER IS MADE ONLY ON THE EXPRESS UN- 
DERSTANDING AND CONDITION THAT INSOFAR AS THE TERMS AND CONDI- 
TIONS OF THIS ACCEPTANCE CONFLICT WITH ANY TERMS AND CONDITIONS 
OF THE BUYER’S ORDER, THE TERMS AND CONDITIONS OF THIS ACCEPTANCE 
SHALL GOVERN, IRRESPECTIVE OF WHETHER THE BUYER ACCEPTS THESE 
CONDITIONS BY A WRITTEN ACKNOWLEDGMENT, BY IMPLICATION, OR AC- 
CEPTANCE AND PAYMENT OF GOODS ORDERED HEREUNDER. SELLER’S FAIL- 
URE TO OBJECT TO PROVISIONS CONTAINED IN ANY COMMUNICATION FROM 
BUYER SHALL NOT BE DEEMED A WAIVER OF THE PROVISIONS OF THIS AC- 
CEPTANCE. ANY CHANGES IN THE TERMS AND CONDITIONS OF SALE CON- 
TAINED HEREIN MUST SPECIFICALLY BE.AGREED TO IN. WRITING BY THE 
GENERAL MANAGER OF THE SELLER BEFORE BECOMING BINDING ON EITHER 
THE SELLER OR THE BUYER. 


All orders or contracts must be approved and eda by the Seller at its 
home office. | 


The said terms and conditions of sale shall be applicable whether or not 
they are attached to or enclosed with-the products to be sold or sold 
hereunder. | 


Prices quoted for the items described above and acknowledged hereby are 
firm and not subject to audit, price revision, | or price redetermination. 


. TERMS OF PAYMENT — All invoices are due and says 30 days from 


date of invoice. No discounts are authorized. 


-F..0. B. POINT — All sales are made F. 0. B. point of shipment. Seller’s 
title passes to Buyer and Seller’s liability as to delivery ceases upon making 
delivery of material purchased hereunder to carrier at shipping point in 
good condition; the carrier acting as Buyer's agent. All claims for damages 
must be filed with the carrier. All shipments will normally. be made by Par- 


cel Post, Railway Express, Air Express or Air Freight. Unless specific instruc- 
tions from Buyer specify which of the foregoing methods of shipment is. to. 


be used, the Seller will exercise his own Uiseretion: 


. DELIVERY — Shipping dates are asernaté and are based upon prompt 
receipt from Buyer of all necessary information. In no event will Seller be 
liable for any reprocurement costs, nor for delay or non-delivery, due to 
causes beyond its reasonable control, including but not limited to acts of 
God, acts of civil or military authority, priorities, fires, strikes, lockouts, 
slowdowns, factory or labor conditions, errors in manufactu-e and inability 
due to causes beyond the Seller’s reasonable control to obtain necessary 
labor, materials, or manufacturing facilities. In the event of any such delay 
the date of delivery shall, at the request of the Seller, be deferred for a 
period equal to the time lost by reason of the delay. 


. TAXES — Unless otherwise specifically provided herein, the amount of any 
present or future sales, revenue, excise or other tax applicable to the prod- 
ucts covered by this order or the manufacture or sale thereof, shall be 
added to the purchase price and shall be paid by the Buyer, or in lieu 
thereof the Buyer shall provide the Seller with a tax. ERODED IC Cmte 
acceptable to the taxing authorities. 4 


. PATENTS — The Buyer shall hold the Seller re against any expense 
or loss resulting from infringement of patents or trademarks arising from 
compliance with Buyer’s designs or specifications or instructions. The sale 
of products by the Seller does not convey any license, by implication, 
estoppel, or otherwise, under patent claims covering combinations of said 
products with other devices or elements. 


Except as otherwise provided in the preceding paragraph, the Seller shall 
defend any suit or proceeding brought against the Buyer so far as based on 
a Claim that any product, or any part thereof, furnished under this contract 
constitutes an infringement of any patent of the United States, if notified 
promptly in writing and given authority, information and assistance (at the 
Seller's expense) for the defense of same, and the Seller shall pay all dam- 
ages and costs awarded therein against the Buyer. In case said product, or 
any part thereof, is in such suit held to constitute infringement and the use 
of said product or part is enjoined, the Seller shall, at its own expense, 
either procure for the Buyer the right to continue using said product or 
part, or replace same with non-infringing product, or modify it so it becomes 
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re 


non-infringing, or remove said product and refund the purchase price and 
the transportation and installation costs thereof. The foregoing states the 
entire liability of the Seller for patent infringement by the said products or 
any part thereof. 


ASSIGNMENT — The Buyer shall not assign his order or any interest 
therein or any rights thereunder without the prior written consent of Seller. 


WARRANTY — The Seller warrants that the articles to be delivered under 
this purchase order will be free from defects in material and workmanship 
under normal use and service. Seller’s obligations under this warranty are 
limited to replacing or repairing, at its option, at its factory, any of said 
articles which shall within one (1) year after shipment be returned to the 
Seller’s factory of origin, transportation charges prepaid, and which are, 
after examination, disclosed to the Seller’s satisfaction to be thus. defec- 
tive. THIS WARRANTY IS EXPRESSED IN LIEU OF ALL OTHER WARRANTIES, 
EXPRESSED OR IMPLIED, INCLUDING THE. IMPLIED WARRANTY OF FITNESS 
FOR A PARTICULAR PURPOSE, AND OF ALL OTHER OBLIGATIONS OR LIABIL- 
ITIES ON THE SELLER’S PART AND IT NEITHER ASSUMES NOR AUTHORIZES 
ANY OTHER PERSON TO ASSUME FOR THE SELLER ANY OTHER LIABILITIES IN 
CONNECTION WITH THE SALE OF THE SAID ARTICLES. This warranty shall not 
apply to any of such articles which shall have been repaired or altered, 
except by the Seller, or which shall have been subjected to misuse, negli- 
gence, or accident. The aforementioned provisions do not extend the original 
warranty period of any article which has either been repaired or replaced 


by Seller. 


PAYMENTS — If, in the judgment of the Seller, the financial conditions of 
the Buyer at any time does not justify continuation of production or ship- 
ment on the terms of payment originally specified; the Seller may require 
full or partial payment in advance, and, in the event of the bankruptcy or ~ 
insolvency of the Buyer or in the event any proceeding is brought by or 
against the Buyer under the bankruptcy or insolvency laws, the Seller shall 
be entitled to cancel any order then outstanding. and shall receive reim- 
bursement for its cancellation charges. 


~ Each shipment shall be considered a separate and independent transaction, 


and payment therefor shall be made accordingly. If shipments are delayed 
by the Buyer, payments shall become due on the date when the Seller is 
prepared to make shipment. If the work covered by the purchase order is 


delayed by the Buyer, payments shall be made based on the purchase price 


and the percentage of completion. Products held for the Buyer shall be at 
the risk and expense of the Buyer. The Seller reserves the right to ship to 
its order and make collection by sight draft with bill of lading attached. 


GENERAL — The Seller represents that with respect to the production of 
the articles and/or the performance of the services covered by this order, 
it will fully comply with all peaue nie Ms of the: Fair Labor Standards Act of 
1938, as amended. 


In no event shall any claim for consequential or special damages be made 
by either party. 


GOVERNMENT CONTRACT PROVISIONS — If Buyer’s original pur- 


chase order indicates, by Contract Number, that it is placed under a Govern- 
ment contract, the following provisions of the current Armed Services 
Procurement Regulation are applicable in accordance with the terms 
ees with an appropriate substitution of parties, as the case may be, 

“Contracting Officer’ shall mean “Buyer,” “Contractor” shall mean 
“Seller” and the term ‘Contract’ shall mean this order. 


7-103.1, Definitions; 7-103.3, Extras; 7-103.4, Variation in Quan- 
tity; 7-103.6, Responsibility for Supplies; 7-103.7, Payments; 
7-103.8, Assignment of Claims; 7-103.9, Additional Bond Security; 
7-103.10, Federal, State, and Local Taxes; 7-103.13, Renegotiation; 
7-103.15, Soviet Controlled Areas; 7-103.16, Contract Work Hours 
Standards Act — Gvertime Compensation; 7-103.17, Walsh-Healey 
Public Contracts Act; 7-103.18, Equal Opportunity; 7-103.19, Offi- 
cials Not to Benefit; 7-103.20, Covenant Against Contingent Fees; 
7-103.21, Termination for Convenience of the Government — (only 
to the extent that Buyer’s contract is terminated for the conven- 
ience of the Government); 7-103.22, Authorization and Consent; 
7-103.23, Notice and Assistance Regarding Patent Infringement; 
7-104.3, Buy America Act; 7-104.4, Notice to the Government of 
Labor Disputes; 7-104.11, Excess Profit; 7-104.14, Utilization of 
Small Business Concerns; 7-104.15, Examination of Records; 
7-104.20, Utilization of Concerns in Labor Surplus Areas. 


‘FAIRCHILD SALES OFFICES 


HUNTSVILLE, ALABAMA 
2109 W. Clinton Bldg. 35805 
Suite 420 

Tel: 205-536-4428 

TWX: 810-726-2217 


PHOENIX, ARIZONA 


301 West Indian School Rd. 85013 
Suite 103 

Tel: 602-264-4948 

TWX: 910-951-1544 


LOS ALTOS, CALIFORNIA 

Village Corner, Suite L 

El Camino and San Antonio Rds. 94022 
Tel: 415-941-3150 

TWX: 910-370-7952 


LOS ANGELES, CALIFORNIA 
6922 Hollywood Blvd. 90028 
Suite 818 

Tel: 213-466-8393 

TWX: 910-321-3009 


DENVER, COLORADO 

2765 South Colorado Blvd. 80223 
Suite 204 

Tel: 303-757-7163 

TWX: 910-935-0706 


FT, LAUDERDALE, FLORIDA 
3440 N.E. 12th Ave., Rm. 2 33308 
Tel: 305-566-7414 

TWX: 510-955-9840 


ORLANDO, FLORIDA 

. 7040 Lake.Ellenor Dr., Rm..130 32809 
Tel: 305-855-8012 

TWX: 810-850-0152 


ELMWOOD PARK, ILLINOIS 
7310 West North Avenue 60635 
Tel: 312-456-4200 

TWX: 910-255-2064 


BLADENSBURG, MARYLAND 


5809 Annapolis Road, Suite 408 
Bladensburg, Md. 20710 

Tel: 301-779-0954 

TWX: 710-826-9654 


BOSTON, MASSACHUSETTS 


167 Worcester Street 
Wellesley Hills, Mass. 02181 
Tel: 617-237-3400 


DETROIT, MICHIGAN 


24755 Five Mile Rd. 48239 
Tel: 313-537-9520 
TWX: 810-221-6936 


MINNEAPOLIS, MINNESOTA 


4901 W. 77th Street 55435 
Room 104 

Tel: 612-920-1030 

TWX: 910-576-2944 


ALBUQUERQUE, NEW MEXICO 


Suite 1216 

First National Bank, Bldg. E 
5301 Central N.E. 
Albuquerque, N.M. 87108 
Tel: 505-265-5601 

TWX: 910-989-1186 


JERICHO, L. I., NEW YORK 


50 Jericho Turnpike 11753 
Tel: 516-334-8500 
TWX: 510-222-4450 


POUGHKEEPSIE, NEW YORK 


44 Haight Avenue 12603 
Tel: 914-454-7320 
TWX: 510-248-0030 


SYRACUSE, NEW YORK 


333 E. Onondaga Street 
Syracuse, N.Y. 13202 
Tel: 315-472-3391 
TWX: 710-541-0499 


DAYTON, OHIO 


5055 North Main Street 45415 
Suite 290 

Tel: 513-278-8278 

TWX: 810-459-1803 


JENKINTOWN, PENNSYLVANIA 
100 Old York Road 19046 

Tel: 215-886-6623 

TWX: 510-665-1654 
DALLAS, TEXAS 


10210 Monroe, Suite 102 75220 
Tel: 214-352-9523 
TWX: 910-861-4512 


SEATTLE, WASHINGTON 
700 108th Avenue Northeast 


— Suite 21 


Bellevue, Washington 98004 
Tel: 206-454-4946 
TWX: 910-443-2318 


ONTARIO OFFICE 


P.O. Box 160 

1040 Martin Grove Road 
Rexdale, Ontario, Canada 
Tel: 416-248-0285 

TWX: 610-492-2700 


QUEBEC OFFICE 


1385 Mazurette Street 

Suite 3 

Montreal 355, Quebec, Canada 
Tel: 514-382-2552 


